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Statement of Disclaimer 
This project report is a result of a class assignment; it has been graded and accepted as 
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requirements does not imply technical accuracy or reliability. Any use of information in this 
report is done at the risk of the user. These risks may include, but are not limited to, catastrophic 
failure of the device or infringement of patent or copyright laws. California Polytechnic State 
University at San Luis Obispo and its staff cannot be held liable for any use or misuse of the 
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Abstract 
A fire and life safety analysis was performed in fulfillment of one of the requirements for the 
Master of Science Degree in Fire Protection Engineering from California Polytechnic State 
University San Luis Obispo (Cal Poly). The analysis consisted of a prescriptive and a 
performance-based analysis.  These analyses were performed on Building 171A which is part of 
the Cal Poly San Luis Obispo campus.  
The prescriptive analysis consisted of four distinct areas of focus: 
 Structural Fire Protection 
 Water-Based Suppression Systems 
 Fire Alarm and Detection Systems 
 Egress Analysis and Design 
Prescriptive analyses are performed to determine whether a building conforms to the applicable 
codes and standards. The prescriptive analysis of Building 171A was undertaken using the 2016 
editions of the California Building Code (CBC) and California Fire Code (CFC), and the most 
recent editions of various National Fire Protection Association (NFPA) codes. No deficiencies 
were encountered in the structural fire protection, water-based suppression systems, fire alarm 
and detection systems, or the egress design of Building 171A. Information required to establish 
code compliance beyond all doubt was occasionally not available. In such cases, it was assumed 
the system or systems were arranged in such a way as to be compliant else the building plans 
would not have been approved. This analysis determined Building 171A to be in compliance 
with code requirements.  
Performance-based analyses are used to establish the functionality of a building’s fire protection 
strategy by using performance criteria that demonstrate compliance with design goals. Because 
of the residential nature of Building 171A, the ability of occupants to evacuate safely was 
assessed. Two viable fire scenarios specific to Building 171A were evaluated using Fire 
Dynamics Simulator (FDS) and Pathfinder. 
The first design fire was modelled as an arson fire on the second floor of the central stairway. 
For this fire, a commonly used liquid accelerant was assumed. The fuel was treated as a pool fire 
with no growth phase. Physical properties like soot and carbon monoxide yield from the Society 
of Fire Protection Engineers (SFPE) Handbook were entered into the model to increase the 
accuracy of results. Tenability criteria were not exceeded at any point during the simulation for 
this design fire. Therefore the available safe egress time (ASET) was greater than the model run 
time of 600 seconds. 
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The second design fire was modelled as a furniture fire in the study room on the second floor. 
This fire was assumed to initiate in an armchair. Exact materials could not be determined 
however the individual component materials must result in an item that as a whole complies with 
California Technical Bulletin 133 (CTB 133). Calculations for this fire were based on a fast αt2 
fire with a maximum heat release rate of 80 kW. The predominant material was assumed to be a 
flexible polyurethane foam with the worst carbon monoxide and soot yields. From SFPE 
Handbook tables, this was determined to be GM27 polyurethane. The tenability criteria 
monitored for the duration of the simulation were not exceeded at any point for this design fire. 
Therefore the ASET was greater than the model run time of 600 seconds. 
Occupant characteristics were entered into Pathfinder, an agent-based egress modelling program, 
to determine the required safe egress time (RSET). A pre-movement time was incorporated into 
the model encompassing detection, alarm activation, and occupant response time. In 
consideration of the wide variability of occupants’ responses, a factor of safety of 1.5 was also 
included. The RSET for the Central Stairway and Study Room fires was calculated to be 440 and 
490 seconds, respectively. This is considerably less than the ASET since tenability did not fail 
within the 600 seconds of model run time. Therefore both fire scenarios had RSET values less 
than ASET values indicating that passive and active fire protection systems in Building 171A 
would enable occupants to safely evacuate. 
Introduction 
A comprehensive fire and life safety analysis of Cal Poly Building 171A on the San Luis Obispo 
campus was performed using prescriptive and performance-based analyses. The prescriptive 
analysis was undertaken in accordance with current editions of codes such as the CBC, CFC, and 
standards such as those published by the NFPA. The sufficiency of the building’s structural fire 
protection, automatic suppression system, detection and alarm systems, and egress design was 
assessed. The performance-based analysis compared ASET and RSET as determined using 
computer modelling to evaluate occupants’ ability to safely evacuate in a fire event. ASET was 
determined using FDS, a computational fluid dynamics fire modelling software. RSET was 
determined using Pathfinder, an agent-based egress modelling program. The results from the two 
sets of models were compared to determine if the RSET was less than the ASET. 
 
Resources 
The following codes and standards were used in performing the fire and life safety analysis of 
Building 171A: 
 California Building Code (CBC), 2016 Edition 
 California Fire Code (CFC), 2016 Edition 
 NFPA 13 Standard for the Installation of Sprinkler Systems, 2016 Edition 
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 NFPA 14 Standard for the Installation of Standpipe and Hose Systems, 2016 
Edition 
 NFPA 25 Standard for the Inspection, Testing, and Maintenance of Water-Based 
Fire Protection Systems, 2017 Edition 
 NFPA 72 National Fire Alarm and Signaling Code, 2016 Edition 
 NFPA 92 Standard for Smoke Control Systems, 2015 Edition 
 NFPA 101 Life Safety Code (LSC), 2015 Edition 
 NFPA Fire Protection Handbook, 20th Edition 
 SFPE Handbook, 5th Edition 
 
Prescriptive Analysis 
Building Overview 
The structure chosen for analysis is Building 171A in the northwest corner of California 
Polytechnic State University’s San Luis Obispo campus. The location of Building 171A in 
relation to the surrounding campus is shown in Figure 1. With the exception of the first and fifth 
floor, the ceiling height is 10’. The first floor has a ceiling height of 16’ and the fifth floor has a 
ceiling height of 9’-1”. The total height of the building is 65’. 
 
Figure 1. Map Showing Location of Building 171A on Campus 
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Distinctive features of Building 171A include: 
 Concrete slab and steel frame construction 
 Type I-A and Type II-A construction 
 Fully sprinklered 
 Full-building fire alarm and detection 
 Mixed-use occupancy 
Building 171A is a mixed-use, five-story structure. This particular building houses freshman 
exclusively. The first floor contains a mix of assembly, business, mercantile, and storage 
occupancies; the remaining floors are residential. Beyond these major occupancy types, there 
are also supporting facilities such as mechanical and electrical rooms, and janitorial spaces, 
among others. 
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Figure 2. First Floor Layout 
The first floor has assembly spaces for studying and recreation, business offices for residential 
life, a post office, and a small-scale convenience store (Fig. 2). In the east wing of the structure 
there is a music room, workout room, lounge, and lockers for the outdoor pool. 
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Figure 3. Second Floor Layout 
The second floor is entirely composed of residential units (Fig. 3). Laundry space for the entire 
building is provided on this floor. Ancillary service spaces such as electrical rooms and janitorial 
closets are present as well. 
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Figure 4. Third Floor Layout 
The third floor layout is typical of the remaining floors (Fig. 4). Like the second floor, the third 
through fifth floors are entirely residential with accessory spaces. The difference between the 
second and third floors is the lounge connecting the central and east wings of the building. 
 
Structural Fire Protection 
Fire Resistance – Structural Members 
At the time of construction, all construction elements were classified using the 2001 CBC. 
According to this code of record, the first floor of Building 171A is Type I fire resistive 
construction while the remaining four floors are Type II 1-hour resistive construction. Under the 
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2016 code cycle these construction types would be termed Type I-A and Type II-A. Types I and 
II construction are noncombustible as defined by CBC Section 602.2.  
The majority of structural members in this building are reinforced concrete. This includes: 
footings, foundations, columns, beams, floor assemblies, exterior walls, and joints. Footings are 
2’-6” by 1’-6” continuous with five #5 reinforcing bars on the bottom and two additional #5 bars 
on the top. The #5s provide transverse reinforcement and are located 12” on center. The 
foundation is a 5” thick on grade slab with #4 rebar transverse and longitudinal reinforcement 
18” on center. Exterior walls and stairway enclosures are formed of 8” and 10” shotcrete bearing 
walls, respectively. Floor assemblies for the remaining stories are 13” concrete slabs reinforced 
per the specifications in the construction documents. Expansion joints are in existing concrete 
slabs and at intersections with walls and columns. Light gauge metal framing and structural steel 
constitute interior bearing walls, all of which are Grade 50 (fy = 50 ksi) unless noted otherwise. 
Interior walls in residential units are five ply 15/32” plywood wall panels according to the 
general structural notes. No mention of gypsum board was found in the construction materials 
indicating that the residential interior walls are solely composed of plywood. 
Doors are predominantly 20-minute fire rated. Exceptions to this are doors to elevator equipment 
rooms, electrical rooms, mechanical rooms, and telecom rooms. Telecom rooms have 90-minute 
fire-resistance ratings while the remaining rooms mentioned have 60-minute fire-resistance 
ratings. Fire-resistance rating of windows was not provided although it is known that the 
windows in Building 171A are egress windows and are therefore large enough for entry or exit in 
case of emergency. Fire stopping details were not provided. It is assumed that any through 
penetrations or other modifications that could compromise the fire-resistance rating of a 
structural member are adequately fire stopped with material of at least the same fire-resistance as 
the member. 
Fire resistive requirements of structural elements are listed in Table 601 of the 2016 CBC and 
summarized here in Table I. All structural members are to be individually protected on all sides 
for the full length of the member with materials having the required fire-resistance rating. For 
columns that extend through a ceiling, the fire-resistance shall be continuous to the top of the 
column. Building 171A meets these requirements. 
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Table 1. Relevant Requirements from CBC Table 601 
 TYPE I TYPE II 
Building Element A A 
Structural Frame 
Including columns, girders, trusses 3 1 
Bearing walls 
Exterior 
Interior 
3 
3 
1 
1 
Nonbearing walls and partitions 
Exterior 
Interior 
See Table 602 
Floor construction  
Including supporting beams and 
joists 
2 1 
Roof construction 
Including supporting beams and 
joists 
1.5 1 
 
Floor and roof assemblies are not permitted to be of a lesser fire-resistance rating than required 
by the construction type. Floor assemblies separating dwelling units are required to have a 
minimum of 1-hour fire-resistance rating. Through penetrations of rated assemblies are to be 
protected by an approved fire stopping system as tested using ASTM E814. These requirements 
also apply to ducts and air transfer openings. Shaft enclosures are required to be of 2-hour rated 
construction. This shaft enclosure requirement encompasses all stairways within the building in 
addition to the elevator shafts. The elevator lobby is not required to be completely separated 
from fire-resistance rated corridors because the building is more than four stories above the 
lowest level of fire department access and is protected by an automatic sprinkler system 
throughout. Walls between dwelling units are to be of 1-hour fire-resistance rating and are to 
extend from the top of the floor assembly to the underside of the floor/roof slab or to the fire-
resistance-rated floor/ceiling assembly above.  
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The structural safety strategy of the building depends on the floor. The residential occupancies 
have 1-hour fire-resistance rating throughout. The level of fire-resistance provided was to ensure 
all occupants have time to reach a public way. Doors to individual units are self-closing which 
ideally confines a fire to the area of origin. Corridors contain automatic magnetic door holders 
which can compartmentalize the building into wings. This delays the spread of a fire from wing 
to wing. These fire-resistance features would not provide much aid in a large, long-lasting fire, 
nor would these features necessarily be safeguards against multiple fire locations. However, 
given the occupancy type, these types of fires are less likely than other, more common types of 
fires. The structural safety strategy is designed to allow safe egress of occupants and limit fire 
spread for the egress duration.  
The structural safety strategy on the first floor is different in that there are higher hazards within 
the occupancies at this level. The quantity and variety of fuel packages available within the 
business and mercantile occupancies present a more severe fire risk than the light hazards found 
on the residential floors. Because of this, the first floor is much more compartmentalized. The 
various segments of the building are separated by closed doors and construction. In the event of a 
first floor fire, the safety strategy appears to be for the fire to burn the fuel load in the original 
fire area and then extinguish either naturally or with fire department intervention. Higher fire-
resistance ratings on this floor are intended to serve as a hard-stop for fire spread.  
The building does not have phased evacuation or an emergency voice/alarm communication 
(EVAC) system. Under the requirements of CBC 510.2, the first floor could be considered a 
separate building from the remaining floors since the horizontal assembly separating the first and 
second floor is 3-hour fire-resistance rated. Additionally, the lounge on the third through fifth 
floors is separated from the central and east wings by 2-hour rated construction. Thus the lounge 
could be considered a horizontal exit if occupants used it to access an area of refuge (CBC 202). 
However, because alarm conditions result in indiscriminate evacuation of the entire building, 
neither the separate building nor horizontal exit features are utilized. 
Fire Resistance - Other 
Because the dwelling units have only one means of egress instead of two, the corridor fire-
resistance rating is required to be at least 1-hour per CBC Table 1020.1. The exit stairways are 
required to have not less than 2-hour fire-resistance rating per CBC 1023.2. The elevator lobbies 
are required to have 1-hour fire-resistance rating. The building meets these requirements. 
Fire-resistance ratings are not the only precautions taken as the code considers door ratings, 
interior finishes, signage, and other factors. Exit stairs are required to have self-closing doors 
with the same fire-resistance rating as the stairway. Exit signs should be placed on the latching 
side of each of the exit stairways. Any exit besides the stairs and the main entrance/exit should 
also be marked as a viable exit. Signs should be placed in locations where the direction of egress 
access is not readily apparent. There are floor-level signs located in the corners between 
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branches with directional arrows to indicate the nearest exit. All signs in this building are 
internally illuminated and therefore must comply with Section 1013, which they do.  
Flammability 
Flammability is the ease with which a material may be ignited from common heat sources (CBC 
202). The flammability of a material is directly related to the rate of fire spread. One way codes 
reduce the rate of fire spread is by restricting the flammability for furnishings. 
CBC Section 803.1.1 rates the flammability of interior finishes according to the following: 
 Class A: Flame spread index 0-25; smoke-developed index 0-450. 
 Class B: Flame spread index 26-75; smoke-developed index 0-450. 
 Class C: Flame spread index 76-200; smoke-developed index 0-450. 
Most features in the building require Class C finishes with a few Class B finishes for the 
assembly, business, and mercantile occupancies (Table 2). Finishes found within the building are 
appropriate for the respective occupancy. 
Table 2. Summary of Interior Finishes 
Occupancy Interior Exits Corridors Rooms 
A-3 B B C 
B, M B C C 
R-3 C C C 
 
Other flammability requirements for interior furnishings were determined using a range of 
sources. NFPA 701 governs curtains and fabrics, requiring less than 6.5” of char length on the 
fabric after a 12 second direct flame exposure. This requirement curtails the rate of flame spread 
by dictating how far a flame may progress before extinguishing. Mattresses are governed by 
California Technical Bulletin 129 which dictates a maximum heat release rate (HRR) of 100 kW. 
CTB 133 mandates a maximum HRR of 80 kW from furniture in public places. Limiting the 
HRR of an object restricts the heat released to surrounding objects thereby reducing the chance 
of secondary ignitions. 
Separation of Occupancies 
As a mixed occupancy building, Building 171A must meet occupancy separation requirements. 
Separation requirements are found in CBC Table 508.4 (Table 3). Because 171A has an 
automatic sprinkler system the separation requirements are reduced from 2 hours to 1 hour. No 
separation is required for occupancies of the same classification or of approximately the same 
hazard. Separation is not required between accessory occupancies and a main occupancy, for 
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example a warming kitchen and a conference room. Where required the separation between 
occupancies in Building 171A is code compliant.   
Table 3. Summary of Relevant Requirements from CBC Table 508.4 
Occupancy A-3 B M R-2 S-2 
A-3 N 1 1 1 N 
B ---- N N 1 1 
M ---- ---- N 1 1 
R-2 ---- ---- ---- N 1 
S-2 ---- ---- ---- ---- N 
 
Allowable Height and Area 
The allowable height and area were determined using CBC Tables 504.3, 504.4, and 506.2 for 
the relevant construction types and occupancy classifications. Provisions in the CBC allow for 
tradeoffs between allowable area and allowable height which have a significant impact on what 
is required by code. Building 171A does not require an area increase as all occupancies are 
within the limitations set by Table 506.2 (Table 4). The fourth and fifth floors are not included in 
Table 3 because the area of these floors is identical to that of the third floor. The height and 
number of stories above grade are in accordance with Tables 504.3 and 504.4. Fully sprinklered 
Type II-A construction with R-2 occupancies may have a maximum of five stories above grade 
or a maximum height of 85’ (Table 5). 
Table 4. Allowable Area Restrictions 
Floor Area (ft2) Type I-A (ft2) Type II-A (ft2) 
First 33,100 UL -- 
Second 17,760 -- 72,000 
Third 17,800 -- 72,000 
 
Table 5. Allowable Height Restrictions 
 Building 171A Type I-A Type II-A 
Height (ft) 65 UL 85 
 
Fire Separation Distance 
Fire separation distance is the distance measured at right angles from the face of a wall to one of 
the following: 
 The closest interior lot line 
 The centerline of a street, alley, or public way 
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 An imaginary line between two buildings on the lot 
Building 171A is the only building on the south side of Canyon Circle. The perpendicular 
distance from the exterior wall to the center of Canyon Circle is 30 ft. The perpendicular distance 
to the nearest structure, an open air parking garage, is more than 30 ft. When the separation 
distance is 30 ft. or greater, CBC Table 602 allows exterior walls to be unrated (Table 6). 
Table 6. Exterior Fire-Resistance Ratings from CBC 602 
Fire Separation Distance 
(ft) Type of Construction 
Fire-Resistance Rating Requirement for 
Exterior Walls (hrs) 
Occupancy M Occupancy A, B, R, S 
X < 5 All 2 1 
5 ≤ X < 10 I-A 2 1 Other 1 1 
10 ≤ X < 30 I-A 1 1 Other 1 1 
X ≥ 30 All 0 0 
 
Summary 
An analysis of the structural fire protection measures present in Building 171A was presented. 
The analysis included construction type, occupancy classifications, and required fire-resistance 
ratings. Based on information provided in the approved construction documents and the relevant 
CBC sections, Building 171A is compliant with requirements for separation of occupancies and 
allowable areas and heights. The structural fire protection was deemed to provide an acceptable 
level of safety as a result of meeting the code requirements for fire-resistance ratings, interior 
finishes, separation distance, and allowable height and area. Therefore, passive protection of the 
structural elements is code-compliant. Active fire protection of the structure will be discussed in 
the next section. 
 
Water-Based Suppression Systems 
Water Supply 
Water for the suppression systems in Building 171A comes from the Whale Rock reservoir and 
is distributed by the City of San Luis Obispo. A new underground main was added to the existing 
system to reach the site. The new piping connected to the existing main by means of a 12” pipe, 
which became a 10” pipe circumnavigating Poly Canyon Village. At appropriate locations, 6” 
pipes branch off from the 10” line and feed into building risers and hydrants. Water coming from 
the water main passes through an OS&Y valve, an approved double check valve assembly, and 
another OS&Y valve before entering the building. Two fire department connections (FDC) are 
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located on this assembly past the last OS&Y valve. The system does not have a fire pump. 
Information about supply side pressures and flow rates was provided at the base of the riser 
(Figure 5) by the civil engineer at the time of construction in 2006. All underground components 
were sized to deliver the flows recorded.  
 
Figure 5. Hydraulic Information from Approved Plans 
Inside the building, three of the four stairways contain sprinkler risers; the remaining stairway 
contains a Class I Manual wet pipe standpipe system. The vast majority of the building is 
protected by a wet pipe sprinkler system. The exception to this is the telecommunication room on 
the first floor which is protected by a single interlock preaction system. Nothing in the relevant 
code section (NFPA 13 7.3.2) indicates that a preaction system is required for this room. It is 
therefore assumed that the preaction system was installed to prevent accidental operation in an 
area with valuable electronics. Pursuant to the governing preaction codes, systems with less than 
one thousand sprinklers are allowed to be controlled by a single valve (NFPA 13 7.3.2.2); are not 
required to be automatically supervised (NFPA 13 7.3.2.4.1); and the sprinklers used in the room 
must be of acceptable orientation and arrangement (NFPA 13 7.3.2.5). 
Hazard Classification and Wet-Pipe System Design  
The building is primarily a residential occupancy because the second through fifth floors are 
apartments. The first floor contains mercantile, business, and assembly occupancies. The 
residential areas of the building and certain assembly or study rooms were designated as Light 
Hazard occupancies. Mechanical and electrical rooms were determined to be Ordinary Hazard I 
(OH-1); the mercantile and post office were Ordinary Hazard II (OH-2). Floor plans detailing the 
location and scope of each of these occupancies are located in Appendix A. These classifications 
were made according to NFPA 13 Appendix Sections A.5.2, A.5.3.1, and A.5.3.2, which detail 
general occupancy types for each category of hazard. Using the room design method, the 
appropriate flow rate and number of open heads were determined using NFPA 13 Figure 
11.2.3.1.1. Hose stream allowances and water supply duration were determined in accordance 
with NFPA 13 Table 11.2.3.1.2. A summary of this information is provided in Table 7. 
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Table 7. Summary of Water Supply and Duration Required 
Occupancy Density (gpm/ft2) Area (ft2) HSA (gpm) Duration (min) 
LH 0.085 2150 100 30 
OH-1 0.15 1075 250 60-90 
OH-2 0.195 1606 250 60-90 
 
System Layout 
The fire suppression systems in the building consist of wet pipe and preaction systems in 
addition to a standpipe system. The preaction system serving the first floor telecommunication 
room is a single-interlock system with only four sprinklers. The wet pipe sprinkler system 
services all other occupancies throughout the remainder of the building. Sprinkler risers are 
located in three of the stairways. The remaining stairway contains the riser serving the standpipe 
system. The sprinkler riser diameters are nominally 6”. Standpipes are Class I manual wet 
standpipes with nominal diameters of 4”. All piping is Schedule 40 black steel. The structure has 
pendent, upright, and sidewall sprinklers in addition to attic sprinklers on the fifth floor (Fig. 6 
and 7).  
 
Figure 6. Types of Sprinklers Installed on First through Fifth Floors 
 
Figure 7. Types of Sprinklers Installed in Attic of Building 171A 
Schematics showing all cross mains, branch lines, and sprinklers for each floor are shown in 
Appendix B. The system is subdivided by floor with a control valve for every floor. Data sheets 
detailing the various sprinklers used are included in Appendix C. 
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Hydraulic Calculations 
Hydraulic calculations for the standpipes were not provided in the installation plans. Therefore, 
this analysis does not include hydraulic calculations for the standpipes. It was assumed that 
NFPA 14 governed the design and installation of the system. A summary of the standpipe system 
requirements set forth in NFPA 14 was compiled into Table 8. The relevant sections of the code 
for this system are shown in the same table. 
Table 8. Standpipe System Summary 
Standpipe Specifications Reference 
Size Class I 4 in. 14: 7.6.1 
Flow 500 gpm 2 most remote connections 14: 7.6.3, 7.10.1.1.1 
Calculation 250 gpm 2 most remote connections 14: 7.10.1.2.1 100 psi residual all other standpipes 14: 7.8.1 
 
Hydraulic calculations for the sprinkler system were performed by hand. Completed calculation 
sheet(s) are in Appendix D. The room design method was used for spaces of different hazard 
classifications as permitted by NFPA 13 23.4.4.1.1 to determine the most hydraulically 
demanding case. Several iterations of calculation were performed to verify the most demanding 
room since the hazard designations and number of open sprinkler heads varied widely 
throughout the structure. The fifth floor lounge was determined to be the most demanding light 
hazard room. All eight sprinklers in the room (Figure 8) were assumed to operate since this 
would be more hydraulically demanding than the minimum of five required by NFPA 13 
11.2.3.2.3.2. From the sprinkler data sheets, the coverage area for each sprinkler is 196 ft2. 
Starting with the sprinkler furthest from the riser, pressures and flow rates were calculated back 
to the base of the riser.  
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Figure 8. Most Remote Sprinkler in Most Remote Area 
The piping began with a 1” nominal diameter at the most remote sprinkler and increased at 
various intervals along the line up to a 2-1/2” diameter pipe into the riser. Fittings and frictional 
losses were taken into account where appropriate. The results indicate that the system must 
supply a minimum of 248.8 gpm @ 148.8 psi. An additional 250 gpm is required for hose stream 
allowance. As can be seen from Figure 9, the water supply is insufficient for the configuration 
with eight sprinklers on the fifth floor operating. If the minimum number of sprinklers required 
to be calculated is used instead of the total number in the room, the system requires 159 gpm @ 
109.7 psi. This is within the capacity of the system. To verify that this was the most demanding 
room, the demand for one of the OH-2 hazard occupancies on the first floor was calculated. The 
OH-2 demand was within the capacity and pressure range of the water supply. Because the code-
mandated case with five sprinklers and the OH-2 room were within the supply capacity of the 
system, the NFPA 13 requirements for supply capacity were met. 
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Figure 9. Hydraulic Graph of Supply and Calculated Demand 
Inspection, Testing, and Maintenance 
NFPA 13 27.1 clearly states that the building owner is responsible for the condition of all 
sprinkler systems within a building and the maintenance thereof. Sprinkler system inspection, 
testing, and maintenance (ITM) for 171A must be performed in accordance with NFPA 25, most 
notably chapters 5, 6, 13, and in the event of obstructions, 14. Chapter 5 of this code pertains to 
sprinkler system ITM; Chapter 6 details ITM of standpipe systems; Chapter 13 applies to ITM of 
individual system components; and Chapter 14 sets forth ITM requirements for obstruction 
investigation. A summary of sprinkler system components to be inspected, frequency of ITM, 
and appropriate code references is in NFPA 25 Table 5.1.1.2. For this building, the annual 
inspections involve hangers/braces/supports, all information signs, pipes, fittings, and active and 
spare sprinklers. Should the inspector encounter insufficiencies, required actions are given in 
NFPA 25 Table 5.1.2. ITM for the standpipes is summarized in NFPA 25 Table 6.1.1.2. 
Hydraulic design information signs, piping, hose connections, and valves are encompassed in 
annual inspections of these systems. From documentation, annual inspections are being 
performed for both the sprinkler and standpipe systems. There is no documentation to show that 
any form of ITM is being performed more frequently.  
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Summary 
An analysis of the suppression systems in Building 171A was presented, including types of 
systems, occupancy hazards, and required ITM. Based on information provided and the relevant 
NFPA codes, an evaluation of the adequacy of the system was performed via hydraulic 
calculation for the most demanding room. Using the requirements from NFPA 13, the water 
supply is capable of protecting the most demanding room within the building. Water suppression 
systems are not the only form of active fire protection however. The active fire protection 
provided for life safety purposes will be discussed in the following section. 
 
Fire Alarm and Detection Systems 
Alarm and Detection System Components 
Building 171A is equipped with two fire alarm control units (FACU). Both FACUs, NFS-640 
and NFS-3030, are addressable type systems. This was confirmed using the operating manuals 
and was further corroborated by the scope of work which declared the system type to be an 
addressable manual fire alarm system. The NFS-3030 features a modular design that can be 
configured to individual project requirements and support addressable devices on up to ten 
signaling line circuits (SLC). The unit is equipped with an LCD display. The NFS-640 is 
expandable allowing for two additional Style 4, 6, or 7 SLC and up to 318 devices per SLC loop. 
The SLC can easily be programmed to tie into existing Notifier appliances via NOTI-FIRE-NET. 
The unit has built-in alarm, trouble, security, and supervisory relays. This FACU was installed in 
addition to the NFS-3030 to expedite response times while reducing nuisance alarms. The scope 
of work dictates SLC to be Class B, Style 4 and notification circuits to be Class B, Style Y. Class 
A, Style 7 network communications were also delineated in the scope of work. Operating 
characteristics of the alarm and detection system are shown in Figure 10. The FACUs are located 
in the electrical room on the first floor (Fig. 11). Upon receipt of certain signals the system 
notifies occupants and the city fire department, thereby classifying the system as a building fire 
alarm system (NFPA 72 3.3.103.4.1). The only form of smoke control is provided via HVAC 
shutdown, closure of fire and smoke dampers, and door holder release. Therefore, Building 171A 
is equipped with a non-dedicated smoke control system. 
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Figure 10. Alarm and Detection Sequence of Operations Matrix 
 
Figure 11. Location of FACUs within Building 
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Construction was completed in 2006 with functioning alarm and detection systems. In 2008, 
revisions were made to the system in the mercantile area of the first floor. The added devices did 
not significantly change the extended system, only a specific region within the building. 
Components added in this revision include photoelectric smoke sensors, fixed temperature 
thermal sensors, photoelectric duct sensors, remote test stations, remote power supplies, and 
control modules, with the necessary appurtenances. Existing components from the original 
construction phase include FACUs, addressable relay modules, and fire smoke dampers. A 
complete compilation of installed devices, both existing and additional, is shown in Figure 12. 
 
Figure 12. Complete List of Devices in Structure 
 
25 
 
Photoelectric smoke and heat detectors were installed in one of two possible locations permitted 
by NFPA 72 17.7.3.1.3. If installed on the ceiling, the detector edge was to be a minimum of 4 
inches away from adjacent walls. If located on a wall, detector edges were to be a minimum of 4 
inches and a maximum of 12 inches from the ceiling (Fig. 13). Because of the residential nature 
of the building, smoke detectors were installed as the primary means of signaling. Heat detectors 
were provided in the form of sprinklers. Horns and strobes were mounted on walls a minimum of 
six inches from the ceiling. The bases of the horns, strobes, or combined devices were to be 80 
inches above the finished floor (Fig. 14). 
 
Figure 13. Location of Smoke and Heat Sensors with Reference to Walls or Ceilings 
 
Figure 14. Location of Horns and Strobes with Reference to Walls or Ceilings 
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The building was equipped with strobes and combined horn/strobe notification devices. The 
locations of notification devices within the building are shown on the floor plan in Appendix E. 
Data sheets for all components are included in Appendix F. A mass notification system (MNS) 
as defined in NFPA 72 Section 3.3.85.1.3 is “a system used to provide information and 
instructions to people in a building(s) or other space using intelligible voice communications and 
including visible signals, text, graphics, tactile, or other communication methods.” As defined, 
the alarm and detection system in 171A does not qualify as a mass notification system because 
no intelligible voice communication is provided.  
Location, Spacing, and Placement of Devices 
The layout of alarm and detection devices was assessed in reference to the strictures of the 2016 
edition of NFPA 72, The National Fire Alarm and Signaling Code. Devices are mounted on 
appropriate bases, thus Section 17.4.3 is satisfied. Detectors are not recessed into the mounting 
surface as per Section 17.5.1. Coverage satisfies Section 17.5.3.1 in that the system provides 
complete coverage for the entire floor area of the building. According to Section 17.7.3.2.3.3, 
other spacing is permitted depending upon ceiling height, different conditions, or response 
requirements. The first floor would make use of this caveat since the ceiling height is nominally 
16 ft. Section 17.7.5.5 applies to the location of duct detectors. This type of detector was found 
only on the first floor in the business occupancies (mercantile, post office, event planning 
offices, etc.). Positioning of duct detectors within the ducts was not available for confirmation. 
Since the electrical design for the alarm and detection systems was completed using the 1999 
edition of NFPA 72, it is anticipated that the location of detectors within the ducts was 
appropriate for detector functionality (Figure 15).  
 
Figure 15. Generic Wiring of a Duct Detector 
Notification devices were present on all floors. The location, spacing, and characteristics of 
notification appliances was governed by Chapter 18 of NFPA 72. Notification devices must be 
mounted by means other than their circuit conductors (NFPA 72 18.3.5.1). The combined 
ambient and audible notification level was not to exceed 110 dBA (NFPA 72 18.4.1.2). The 
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audible notification signal pattern within the building complies with Section 18.4.2.1. Wall-
mounted appliances were located so that the top was not higher than 90 in. above the finished 
floor while not being less than 6 in. from the ceiling (NFPA 72 18.4.8.1). Combined audible and 
visual notification devices were mounted in accordance with Section 18.5.5 in that the lens was 
not less than 80 in. and not more than 96 in. above the finished floor (NFPA 72 18.5.5.1). The 
majority of rooms within the building are residential and thus do not contain visual notification 
devices. The corridors and compartments on the first floor, however, contain at least one such 
device. Given that the strobe devices were capable of emitting a range of light intensities, the use 
of one or two devices per room was determined in accordance with Section 18.5.5.4.1. Corridors 
contain visible notification devices less than 15 ft. from the end of the corridor (NFPA 72 
18.5.5.5.5). As the corridors were less than 100 ft. long, the separation requirement was also met 
(NFPA 72 18.5.5.5.5). Residential spaces were equipped with smoke alarms only, so the audible 
requirements of Section 18.4.5.1 apply. Where the performance of notification devices could not 
be tested it was assumed that the settings of the devices were chosen to meet the requirements of 
NFPA 72.  
Alarm Types and System Response 
Trouble, supervisory, and activation signals are sent to the FACU based on several different 
inputs (Figure 16). Trouble signals can be received from any device in the fire protection system. 
Supervisory signals were sent from sprinkler valves and the pre-action system only. Any device 
can activate the alarm, except tamper switches and 120 VAC power loss. Neither of these two 
signals activates the alarm system. Activation of audio/visual notification, by building and by 
unit, was not possible from sprinkler valves, 120 VAC power loss, or area type smoke detectors. 
Building notification also cannot be activated by a common-area-type smoke detector. From the 
sequence of operations matrix, disposition of alarms, supervisory, and trouble signals were in 
accordance with the requirements of Chapter 26 of NFPA 72. The central station was notified in 
the event of alarms, supervisory, and trouble signals. Upon verification of alarms, the central 
station transmits a signal to the fire department if necessary. For supervisory and trouble signals, 
personnel are sent to evaluate the situation before determining the appropriate course of action. 
Nuisance alarms are verified by a central station representative before the system is returned to 
operation. 
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Figure 16. System Requirements for Alarm Disposition 
Secondary Power Supply 
No EVAC system was available within the building so alarm conditions must be maintained by 
the secondary power supply for 5 minutes (NFPA 72 10.6.7.2.1). Standby conditions must be 
maintained for a full 24 hours (NFPA 72 10.6.7.2.1). In addition, the calculated power required 
must include a minimum 20% factor of safety (NFPA 72 10.6.7.2.1.1). The first floor has the 
greatest number of devices and was therefore unique in comparison to the other floors. 70 amp-
hour (AH) batteries were provided as a secondary power supply for the first floor. Each of the 
remaining floors has a separate, remote power supply of 7 AH. Based on battery calculations for 
the building, the secondary power supply provided was adequate for the system (Appendix G). 
The result of these requirements was that the first floor has 12.4 spare AH while the remaining 
second through fifth floors have 3.98 AH, 4.11 AH, 4.03 AH, and 4.06 AH spare capacity, 
respectively. 
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Inspection, Testing, and Maintenance 
The ITM of the alarm and notification system in Building 171A follows the mandates of NFPA 
72 Chapter 14, Inspection, Testing, and Maintenance. ITM is intended to ensure that all devices 
and components in the alarm and detection system function as intended per the installation 
designations. The ITM of Building 171A was contracted out to Deep Blue Integrations (NFPA 
72 14.2.3.3). Frequency of visual ITM for all equipment occurs annually (NFPA 72 Table 
14.3.1). Trouble signals are to have ITM semiannually and unmonitored portions of the system 
are supposed to receive weekly ITM (NFPA 72 Table 14.3.1). Initiating devices are to be 
visually inspected semiannually as are notification appliances (NFPA 72 Table 14.3.1). Testing 
of equipment and system components adheres to NFPA 72 Table 14.4.3.2 and occurs annually. 
Documentation to corroborate the completion of this testing was unavailable. Field testing, 
calibration, or replacement of smoke detectors is permitted under Section 14.4.4.3.5.  Each 
initiating circuit is required to have two detectors tested each year and the same detectors may 
not be tested in consecutive years (NFPA 72 14.4.4.5.1 and 14.4.4.5.2). The maintenance of 
equipment is largely dependent upon the type of equipment and local ambient conditions (NFPA 
72 14.5.2 and 14.5.3). Records of ITM are required to be kept for a year after the subsequent test 
cycle (NFPA 72 14.6.2.1). These records were not available for review and comparison with 
code requirements. 
Summary 
An analysis of the alarm and detection devices within Building 171A was performed. This 
involved identifying the types of systems and components installed in the structure. These 
devices were determined to be compliant with the relevant codes based on location, brightness, 
audibility, etc. The sequence of events for each possible activation cause and the system response 
was determined from the sequence of operations matrix provided in the approved alarm plans. 
Battery calculations were performed to determine the adequacy of the secondary power supplies 
and an overview of ITM requirements was set forth. The alarm and detection system was 
determined to meet code requirements. Having established that the active life safety protection 
system was compliant, passive life safety protection will be discussed next. 
 
Egress Analysis and Design  
Occupancy Classifications and Occupant Load  
Occupancy classifications enable the occupant load to be determined. The occupant load in turn 
can be used to determine if the capacity of means of egress are sufficient for the number of 
occupants within the building. The occupancy type of each space was determined per the 
definitions in the CBC (Appendix H). The structure has several types of business occupancies on 
the first floor (Fig. 17). There is also a small mercantile, a mail center, and several study areas. In 
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the eastern wing of the first floor there is a music room, workout room, lounge, and lockers for 
the outdoor pool. The upper stories are residential apartments for students (Fig. 18). Beyond 
these major occupancy types, there are also supporting facilities such as mechanical and 
electrical rooms, and storage spaces, among others. Each room was classified per CBC 302.1. 
These designations were then used to assign an occupant load factor from CBC Table 1004.1.2 
(Table 9). 
 
 
Figure 17. First Floor Occupancies 
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Figure 18. Second Floor Occupancies 
 
Table 9. Occupancy Classification and Occupant Load Factor 
Type of Room Occupancy Classification Occupant Load Factor (ft2/occupant) 
Study Areas A-3 15 
Offices B 100 
Market M 60 
Dwelling Units R-2 200 
Storage/Service S-2 300 
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The occupant load for each floor was calculated by finding the total area of each occupancy 
classification per floor and dividing by the appropriate occupant load factor from the CBC. The 
occupant load of each individual space was calculated in the same way.  
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐿𝐿𝐿𝐿𝑂𝑂𝐿𝐿 =  𝐴𝐴𝐴𝐴𝐴𝐴𝑂𝑂 𝐿𝐿𝑜𝑜 𝑅𝑅𝐿𝐿𝐿𝐿𝑅𝑅 (𝑜𝑜𝑂𝑂2)
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐿𝐿𝐿𝐿𝑂𝑂𝐿𝐿 𝐹𝐹𝑂𝑂𝑂𝑂𝑂𝑂𝐿𝐿𝐴𝐴 (𝑜𝑜𝑂𝑂2 𝐿𝐿𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂⁄ ) 
Based on the gross floor area and occupancy type, the calculated numbers overestimate the 
occupancy load of the residential units, which accommodate six students each. This makes the 
total per residential floor 60 students instead of the 270 predicted by the equation (Table 10). 
Furthermore, the ground floor has a transitory population which does not attain the densities 
predicted by the occupant load factors for the various occupancies.  
Table 10. Occupant Load per Floor 
Floor Occupant Load (persons) 
Ground 40 
Second 60 
Third 60 
Fourth 60 
Fifth 60 
Total 280 
 
Means of Egress 
Egress capacity was calculated by taking the narrowest points along the paths of egress and 
dividing by an egress capacity factor from the CBC (Table 11). A single means of egress is 
required to accommodate at least 50% of the occupant load per floor. Since each exit stair has an 
egress capacity of 152 persons, the exit capacity per floor was adequate for the building. This 
adequacy was largely due to the number of exits as the four stairways can serve a total of 608 
persons, more than twice the expected occupant load residing in the structure. The loss of any 
one stairway would cause travel distances to increase for some occupants. Even with the loss of a 
stairway the egress capacity would still satisfy CBC requirements regarding number of exits 
because the remaining stairs could accommodate 456 persons, far more than are expected to be 
in the building. Additionally, the calculated egress capacity does not take into account the two 
elevators within the building. The elevators both have occupant loads of 16 persons, so if used as 
a means of egress the elevators could accommodate 32 people total. For the purpose of this 
assessment, the viability of the elevators was not considered. Only stairways were used in 
determining vertical egress between floors.  
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Table 11. Egress Capacity of Components 
 Width (in) Egress Capacity (in./person) Egress Capacity (persons) 
Residence Doors 35 0.2 175 
Elevator Doors 42.5 0.2 213 
Stairway Door 35 0.2 175 
Stairs 45.5 0.3 152 
Corridors 59 0.2 295 
 
Each story of a building is required to have at least two separate means of egress. If the 
occupancy load exceeds 500 persons per floor, an additional exit is required per CBC 1021.1. 
However, each of the upper floors was expected to have 60 persons and therefore additional exits 
are not required by code. The building has two stairs beyond the minimum requirement for its 
occupant load. Exception 2 of CBC 1007.1.1 allows the travel distance to an exit within a room 
to be one-third the diagonal dimension of the room if the building is equipped with an automatic 
sprinkler system. The presence of an automatic sprinkler system increases the allowable travel 
distance to 250 ft. The travel distance from dwelling unit entrances to a means of egress was 
acceptable because when measured, the travel distances from the most remote units to the nearest 
exit were within code requirements. (CBC Table 1017.2). The travel distance from other 
occupancy types was in compliance (Table 12). 
Table 12. Exit Access Travel Distance 
Occupancy With Sprinkler System (ft) 
A, M, R 250 
B 300 
S-2 400 
 
Table 1006.2.1 from the CBC determines the maximum common path of travel during egress.  
The two most remote units mentioned above were 72 ft. and 106 ft. from the nearest means of 
egress, respectively. This distance was within the maximum 125 ft. required by code for 
residential occupancies. The length of a common path of travel was sufficient within the limits of 
each occupancy type (Table 13). Mechanical or electrical rooms are allowed a maximum 
common path of travel of 100 ft. The largest mechanical room had a length of 22 ft. therefore the 
common path of travel was well within the restrictions of the code. 
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Table 13. Common Path of Egress Travel 
Occupancy Common Path (ft) 
A, M 75 
B 100 
R-2 125 
S-2 100 
 
The length of dead-ends within the building were within the code required limit of 50 ft. (CBC 
1020.4). 
Summary  
An analysis of the egress design of Building 171A was performed. This involved identifying the 
occupancy types and subsequent occupant load for each floor. The expected occupant load was 
less than that determined by occupant load factors and floor area. The capacity of means of 
egress were determined from the egress capacity factors in conjunction with the width of the 
component. Number of means of egress from each floor was code compliant. Travel distances, 
common paths of travel, and dead ends were within the maximum limit set by the CBC.  
Having analyzed the requirements for the passive and active fire protection provided in Building 
171A for both structural and life safety goals, the prescriptive analysis is complete. The structure 
was determined to meet the prescriptive requirements, therefore the performance-based analysis 
of the fire protection and life safety systems will be the next topic of discussion. 
 
Performance-Based Analysis 
Overview 
To complete a performance-based analysis of Building 171A, qualitative goals were set. Because 
the building is primarily residential, the overarching goal of this analysis was life safety. At no 
point are occupants from outside the room of fire origin to be exposed to untenable conditions 
(NFPA 101 5.5.2). Criteria from the SFPE Handbook were used to establish tenability criteria. 
Tenability criteria enable pass/fail limitations to be set on entities that can be hazardous to 
occupants. To determine when design fires exceed tenability conditions, FDS was used to model 
two independent fire scenarios. These fire scenarios were designed to challenge the capabilities 
of the building’s passive and active fire protection systems. The RSET can be shown using 
Pathfinder, an agent-based egress modelling program. The results from the two models were 
compared to determine if the ASET from FDS was greater than the RSET from Pathfinder. 
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Human Behavior 
The predominant occupancy of the building is residential; therefore, the majority of occupants at 
any given time will be students. This particular building was exclusively occupied by freshman. 
In the event of a fire, residents may spend time gathering information from their housemates, 
neighbors, or the Resident Assistants. The first floor has some business and mercantile 
occupancies run by university employees and student workers. In the event of a fire, subordinates 
will most likely look to managers or supervisors for direction. All exits from the structure should 
be familiar to the occupants despite the tendency to use the same door exclusively.  
Fire alarms and strobes are present in the building, providing generic notification in the event of 
an emergency. Even if students begin evacuating promptly, following the rehearsed fire drill 
procedure and not waiting for instructions from Resident’s Assistants or other authorities, there 
will be inherent delays in evacuation (Fig. 19). The fire must first be detected. There is a period 
of time between when a fire starts and when it is detected. Occupants must then react to the 
signals received from notification devices such as horns and/or strobes. The time spent travelling 
is also encompassed in the time to egress. The sum of these components of the egress time must 
be within the time range within which untenable conditions develop. 
𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 < 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑢𝑢𝑢𝑢𝑢𝑢𝑒𝑒𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑒𝑒 
𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =  𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑑𝑑𝑒𝑒𝑢𝑢𝑒𝑒𝑑𝑑𝑢𝑢 + 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑒𝑒𝑒𝑒𝑢𝑢𝑑𝑑𝑢𝑢 + 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑢𝑢𝑒𝑒𝑢𝑢𝑡𝑡𝑒𝑒𝑢𝑢 
Figure 19. Time-to-Egress Analysis Expressed Mathematically 
Estimated Egress Time 
Data from studies documented in Chapters 58 and 64 of the SFPE Handbook were used to 
estimate egress time for Building 171A. Apart from structural assumptions (height between 
floors, 7/11 stairs, etc.) there are significant assumptions about the population. For example, the 
occupants were assumed to be able-bodied adults. No accommodations were made for persons 
with any sort of disability. Since Building 171A is a mixed occupancy building with occupants 
of varying physical ability, it would be worthwhile to investigate the effects a more diverse 
population would have on results. Occupants were assumed to begin egressing over a three 
minute period. Tasks performed before egressing, such as shutting down computers or locking 
cash registers would require extra time as well as gathering belongings and communicating with 
co-workers or housemates. Depending on how many of these tasks a person performs, the time to 
begin egressing can vary widely. The volume of persons trying to pass through restriction points, 
like doorways, will slow down the total flow rate and may lead to queueing. Because occupants 
evacuate at different times (non-simultaneous) the effects of queuing would be less immediate 
than if everyone evacuated at the same time. In the calculations performed, the elevators were 
discounted as a means of egress.  
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Chapter 58 includes data from a study performed in a library in the Czech Republic. This data 
indicated that the average time for an action task (gathering belongings, shutting down 
computers, etc.) was 6.4 s while the average time for an information task (searching for and 
talking to others, looking for the fire, etc.) was 9.7 s. These are average times across a broad 
range of activities; therefore, they are not action specific. The study further indicated that 
occupants averaged eight tasks prior to evacuating. These numbers formed the basis of the 
assumptions about the egress time of occupants from Building 171A, with modifications 
acknowledging that residents may or may not be alert when the fire alarm sounds. From Wood 
and Bryan’s studies of residential fires, it was found that the top five responses during an alarm 
were composed of four action tasks and one information task. This approximate ratio between 
the two types of pre-movement tasks was assumed to be valid. Under these assumptions, 
occupants required to evacuate from Building 171A would perform two action tasks and one 
information task. Assuming the average times per type of task mentioned above and 
incorporating time to detection, the pre-movement time would be approximately three minutes. 
The actual movement time was assumed to be four minutes. This result was then multiplied by a 
factor of safety of 1.5 to give a final total egress estimation of 10.5 minutes. When compared 
with results from Pathfinder, the estimated total egress time provides a reference timeline for 
reasonable results. 
The program Pathfinder provides a graphical user interface for agent-based egress simulation and 
design. Pathfinder was used to determine the duration of egress from receipt of an alarm signal to 
the last occupant reaching a public way. The geometry and egress component specifications of 
Building 171A were entered into Pathfinder using floor plans available through Cal Poly. The 
calculated maximum occupant load was used to randomly place occupants throughout the 
structure in order to create a worst case occupant loading scenario. Occupants were distributed 
throughout the structure with random orientations. A three minute pre-movement time was 
randomly assigned over the population using a behavior function. This allowed the program to 
initiate individual occupant egress within a range of up to three minutes. The other behavior 
implemented caused occupants to move towards any exit. Although Pathfinder has the capability 
to assign movement groups, this feature was not utilized. This decision was made primarily 
because adding grouping constraints led to blockages in the stairways with all egress coming to a 
complete stop. Additionally, the Pathfinder User Guide states that “specific data about grouping 
is generally unavailable in validation studies and the relationship between movement times and 
specific grouping parameters is unknown”. 
Occupants were randomly assigned a walking speed between three and five feet per second. The 
average walking speed of an adult is about four feet per second. This velocity will be reduced in 
areas of high occupant density or low visibility, as Table 63.5 of the SFPE Handbook indicates 
(Table 14). A boundary layer of six inches was maintained around all walls as occupants will not 
or cannot walk close to such obstructions. A comfort distance of five inches was set. This 
parameter keeps occupants a minimum distance away from each other. Although individual 
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comfort distances are sure to vary throughout the population, a set value was assumed for 
simplicity. A constant occupant height of six feet was assumed as this characteristic has no effect 
on the egress simulation. Occupants were modelled as having a constant diameter of 17.9 inches. 
The Pathfinder User Guide urges caution when changing this default value as it is an average 
over a wide demographic. In the event of congestion, occupants were allowed to reduce their 
diameter by 30%.  
Table 14. Smoke Effects on Walking Speed 
Smoke Density (OD/m) Irritancy Approximate Visibility Reported Effects 
None -- Unaffected Walking Speed 1.2 m/s 
0.5 Nonirritant 2 m Walking Speed 0.3 m/s 
0.2 Irritant Reduced Walking Speed 0.3 m/s 
0.33 Mixed 3 m approx. 30% people turn back 
 
Tenability Criteria 
For each design fire scenario the goal was for full evacuation of the building to take place before 
conditions within the building became untenable. Criteria were established to specify at what 
point three specific physical quantities became untenable. Because of the significant impact 
visibility, exposure to toxic gases, and heat exposure have on occupants and their ability to 
evacuate safely, these quantities were monitored during modelling. 
The relationship between toxic gas exposures leading to death and those leading to incapacitation 
is documented by Drs. David Purser and Jamie McAllister in SFPE Handbook Chapter 63. For 
the purposes of analysis, carbon monoxide (CO) was the only toxic gas measured as it is a 
prevalent by-product of combustion regardless of the fuel composition. When inhaled, CO enters 
the bloodstream and bonds with hemoglobin in place of oxygen, forming carboxyhemoglobin 
(COHb). Because COHb displaces oxygen the result of CO inhalation is deficient oxygen supply 
to vital organs. CO poisoning was found to achieve lethality at levels as low as 25% COHb, 
levels much lower than previously thought. At these levels, no other toxicants were necessary to 
reach lethality. From these studies and others like them a fractional effective dose of 0.3 was 
determined to be a reasonable value for a non-incapacitating exposure. Should a person in the 
process of evacuating be exposed to concentrations as low as 6,000 parts per million over a five 
minute period (SFPE Handbook Table 63.28), incapacitation may occur (Table 15). The 
tenability criterion for carbon monoxide was measured in FDS as a volume fraction.  
Table 15. Exposure Doses for Incapacitation and Death 
 5 Minute Exposure 30 Minute Exposure 
 Incapacitation Death Incapacitation Death 
70 kg human 6,000 – 8,000 12,000 – 16,000 1,400 – 1,700 2,500 – 4,000 
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Research by Dr. Vytenis Babrauskas (SFPE Handbook Table 63.19) suggests a maximum heat 
flux of 2.5 kW/m2 for tenability (Table 16). This level of thermal exposure causes pain but does 
not lead to burns if the exposure duration is short. 
Table 16. Heat Flux Tenability Limits 
Reference Source Heat Flux (W/cm2) Time to Effect 
Babrauskas 0.25 Tenability Limit 
 
Visibility thresholds are heavily dependent on factors such as occupant characteristics as well as 
combustion attributes. Some factors affecting visibility proposed by Dr. Tadahisa Jin include 
occupant familiarity with the building, the size of rooms, and the complexity of building layout. 
Dr. Jin concluded an occupant who was familiar with a building would be able to see an exit 
from a minimum distance of 4 meters (13 feet) while an unfamiliar occupant would require a 
minimum of 13 meters (43 feet) (SFPE Handbook Table 63.9). Because the layout of Building 
171A is relatively simple and well-marked by exit signs, tenability criteria for visibility were set 
in the lower range of the values suggested by Dr. Jin (Table 17). Occupants of Building 171A are 
residents; therefore a high level of familiarity with the building was assumed allowing the 
visibility limit to be set at 4 meters.  
Table 17.  Minimum Visibility Limits 
Degree of Familiarity Smoke Density (extinction coefficient) Visibility (m) 
Unfamiliar 0.15 1/m 13 m 
Familiar 0.5 1/m 4 m 
 
The visibility and CO concentration tenability criteria were monitored at six feet above the fire 
floor. Radiative heat flux to the boundaries in all directions was monitored. If any of these values 
was exceeded, conditions were considered to be untenable and the ASET would be reached. 
Table 16 summarizes the tenability criteria used in evaluating the FDS models. 
Table 16. Summary of Tenability Criteria 
Carbon Monoxide Concentration 1,200 ppm x min 
Thermal Radiation 2.5 kW/m2 
Visibility 4 meters 
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Fuel Assumption 
The LSC defines a design fire as “a fire scenario selected for evaluation of a proposed design.” 
As the number of design fires for any building is nearly infinite, the LSC provides eight generic 
fire scenarios to guide design fire development. The two potential fires chosen for this building 
were based on Scenarios 2 and 3 (LSC 5.5.3.2 and 5.5.3.3). Each was intended to be a worst-case 
scenario for the immediate vicinity in which ignition occurred.  
The first design fire was modelled as an arson fire on the second floor of the central stairway 
(Fig. 20). The location of the fire was determined based on several factors. The most general 
determining factor was the LSC scenario. LSC Scenario 2 describes an ultra-fast fire in a primary 
means of egress with interior doors open at ignition. Having interior doors open at the fire’s 
inception increases the threat to life safety. From the general location described by the LSC 
scenario, additional factors were incorporated to determine a precise fire location. Because the 
fire was placed within a stairway a chimney for products of combustion was created allowing 
vertical smoke spread. To increase the time to detection, the distance to detection and 
suppression devices was maximized. After detection, the interior doors were assumed to close as 
a function of the alarm system under fire conditions. Sprinklers were assumed to be operational. 
The fuel was assumed to be acetone based on common ignitable liquids used as accelerants and 
the tabulated values of soot and carbon monoxide yields in the SFPE Handbook. Acetone was 
listed as having a soot yield of 0.014 and a carbon monoxide yield of 0.003, values which were 
worse than other common accelerants. Because the fuel was assumed to be a flammable liquid, a 
pool fire with no growth phase was modelled in FDS. Heat release rate per unit area (HRRPUA) 
was found in the SFPE Handbook. These assumptions were used to create the model fire, which 
exhibited the HRR curve shown in Figure 21.  
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Figure 20. Location of Central Stairway Ignition 
 
Figure 21. Heat Release Rate Curve for Central Stairway Fire 
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The second design fire was modelled as a furniture fire in the study room on the second floor 
(Fig. 22). LSC Scenario 3 describes a fire that starts in a normally unoccupied space with the 
potential to endanger a large number of occupants in another area. Again, the broad location 
description given by LSC Scenario 3 was narrowed based on other factors. Because the study 
lounge opens into a corridor connecting the central and west wings the door was assumed to be 
open, increasing the fire hazard and allowing products of combustion to spread into multiple 
wings of the building. The chair chosen as the initial item ignited was located such that time to 
detection was maximized. Subsequent ignitions were calculated and entered as necessary. After 
detection, the doors were assumed to close as a function of the alarm system under fire 
conditions. Sprinklers were assumed to be operational. The fuel was assumed to be a flexible 
polyurethane foam chair. A fast αt2 was chosen to model this fire in FDS. Due to CTB 133, the 
heat release rate was restricted to 80 kW for each article of furniture (Fig. 23). The effects of this 
limit are illustrated in the HRR curve (Fig. 24). Secondary ignitions were assumed to occur if the 
heat flux to the surface exceeded 25 kW/m2. The predominant material was assumed to be GM27 
polyurethane because this material had the worst carbon monoxide and soot yields. From the 
SFPE Handbook tables, the soot yield was 0.198 and the carbon monoxide yield was 0.042. 
 
Figure 22. Location of Study Room Ignition 
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Figure 23. California TB 133 Compliance Tag 
 
 
Figure 24. Heat Release Rate Curve for Study Room Fire 
 
0
20
40
60
80
100
120
140
160
0 100 200 300 400 500 600 700
He
at
 R
el
ea
se
 R
at
e 
(k
W
)
Time (s)
GM27 Polyurethane
43 
 
Models were created directly in Pyrosim, a graphical user interface for FDS models. Two-
dimensional drawing files available online through Cal Poly were used to generate accurate 
three-dimensional models. Material properties, fire protection systems, and fuel composition, if 
known, were entered into the model. Where these properties were not known, a worst case was 
assumed. Simulation results were viewed and analyzed in Smokeview. Images from Smokeview 
were captured to illustrate key features or events within the model. 
 
Design Fire 1: Central Stairway 
Pathfinder Results 
As mentioned previously, the building was assumed to be fully occupied (Fig. 25). Because of 
the location of the fire, occupants in the end unit of the Central Stairway were not able to egress. 
To create a more challenging fire scenario for the purpose of egress, all doors into the central 
stairway were assumed to be initially open. Occupants from the residential floors would not able 
to use the stairway due to the chimney-like effects the stairway produces. The time at which the 
last occupant from each floor entered a stairway was recorded since stairways provide temporary 
protection. However, because Building 171A has an alarm system which causes all building 
occupants to egress, the time at which the last occupant reached a public way at the ground level 
was recorded as the RSET value (Table 18). The first floor occupants do not egress through the 
stairways nor are they intimate with the fire origin so the first floor occupants did not impact 
egress time. The total egress time for this fire scenario was 294 seconds. This value encompasses 
time to detection (14.9 s), time to alarm activation (10 s), and travel time for complete 
evacuation of the building (269 s). To be conservative when comparing egress results to 
tenability criteria results from FDS, a safety factor of 1.5 was incorporated. This results in a final 
RSET time of 440 seconds.  
 
Figure 25. Fully Occupied Building in Central Stairway Fire 
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Table 18. Central Stairway Fire Pathfinder Summary 
 Immediate Exposure (s) Last Person (s) 
Second 239 248 
Third 196 237 
Fourth 211 269 
Fifth 185 239 
 (𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑑𝑑𝑒𝑒𝑢𝑢𝑒𝑒𝑑𝑑𝑢𝑢 + 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑢𝑢𝑢𝑢𝑢𝑢𝑒𝑒𝑎𝑎 + 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑢𝑢𝑒𝑒𝑢𝑢𝑡𝑡𝑒𝑒𝑢𝑢) ∗ 𝑆𝑆𝑂𝑂𝑜𝑜𝐴𝐴𝑂𝑂𝑆𝑆 𝐹𝐹𝑂𝑂𝑂𝑂𝑂𝑂𝐿𝐿𝐴𝐴 = 𝑅𝑅𝑆𝑆𝑅𝑅𝑇𝑇 (14.9𝑠𝑠 + 10𝑠𝑠 + 269𝑠𝑠) ∗ 1.5 = 440𝑠𝑠 
FDS Results 
The FDS model was set up to measure or calculate CO concentration, thermal radiation, and 
visibility throughout the impacted areas as a result of the stairway fire described previously (Fig. 
26). These measurements and calculations were collected using slice files located six feet above 
walking surfaces and boundary files. In this report, CO concentrations and thermal radiation 
results in excess of the tenability criteria were considered a system failure. Visibility was 
considered to fail if the value decreased below the visibility tenability criterion. 
 
Figure 26. Area Modelled in Central Stairway Fire, All Floors 
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Carbon Monoxide Concentration 
The concentration of CO did not exceed the tenability criteria within the 600 second run 
time. Figure 27 shows the CO slice files on all modelled floors at 600 seconds. When considered 
in conjunction with the color bar, the CO concentrations can be seen to be well within the 
tenability limit of 1,200 ppm x min. 
 
Figure 27. CO Concentration Slice Files on All Floors 
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Thermal Radiation 
Radiation to the boundaries in the corridors did not exceed the tenability limit within the 
model runtime. Figure 28 illustrates the net heat flux to the boundaries at simulation termination. 
Radiation within the compromised stairway would exceed tenability. It was assumed that 
occupants would not use a stairway full of smoke, therefore conditions inside the stairway were 
not considered once the stairway doors close. 
  
Figure 28. Thermal Radiation to Boundaries 
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Visibility 
The visibility on all floors did not drop below the tenability criteria except for inside the 
stairway (Fig. 29). Visibility conditions did drop as smoke entered the corridors. Upon closure of 
the stairway doors, visibility increased as the smoke already in the corridor dispersed throughout 
the available area.   
   
 Figure 29. Visibility Slice Files on All Floors 
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None of the tenability criteria set for the design fire were reached during the simulation time of 
600 seconds. Tenability results for the Central Stairway fire are summarized in Table 19. 
Table 19. Summary of Tenability Criteria 
 Tenability Time (s) 
Carbon Monoxide Concentration Pass -- 
Thermal Radiation Pass -- 
Visibility Pass -- 
 
Design Fire 2: Second Floor Study Room 
Pathfinder Results 
The building was again assumed to be fully occupied (Fig. 30). To create a more challenging fire 
scenario for the purpose of egress, the door into the corridor connecting the west and central 
wings was assumed to be initially open. Upon activation of the alarm system, the door was 
assumed to close. The time at which the last second floor occupant entered a stairway for each of 
the two affected wings was recorded. Because Building 171A has an alarm system which causes 
all occupants to egress, the time at which the last occupant reached a public way at the ground 
level was recorded (Table 20). The first floor occupants do not egress through the stairways nor 
are they intimate with the fire origin so the first floor did not impact egress time. The total egress 
time for this fire scenario was 326 seconds. This value accounts for detection, alarm activation, 
and travel times. To be conservative, a safety factor of 1.5 was incorporated, yielding an RSET 
of 490 seconds. 
 
Figure 30. Fully Occupied Building in Study Room Fire 
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Table 20. Study Room Fire Pathfinder Summary 
 Immediate Exposure (s) Last Person (s) 
Central Wing 185 230 
West Wing 195 237 
 (𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑑𝑑𝑒𝑒𝑢𝑢𝑒𝑒𝑑𝑑𝑢𝑢 + 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑢𝑢𝑢𝑢𝑢𝑢𝑒𝑒𝑎𝑎 + 𝑇𝑇𝑇𝑇𝑅𝑅𝐴𝐴𝑢𝑢𝑒𝑒𝑢𝑢𝑡𝑡𝑒𝑒𝑢𝑢) ∗ 𝑆𝑆𝑂𝑂𝑜𝑜𝐴𝐴𝑂𝑂𝑆𝑆 𝐹𝐹𝑂𝑂𝑂𝑂𝑂𝑂𝐿𝐿𝐴𝐴 = 𝑅𝑅𝑆𝑆𝑅𝑅𝑇𝑇 (79𝑠𝑠 + 10𝑠𝑠 + 237𝑠𝑠) ∗ 1.5 = 490𝑠𝑠 
FDS Results 
The FDS model was set up to measure or calculate CO concentration, thermal radiation, and 
visibility throughout the impacted areas as a result of the stairway fire described previously (Fig. 
31). These measurements and calculations were collected using slice files located six feet above 
walking surfaces and boundary files. In this report, CO concentrations and thermal radiation 
results in excess of the tenability criteria were considered a system failure. Visibility was 
considered to fail if the value decreased below the visibility tenability criterion. 
 
Figure 31. Area Modelled in Study Room Fire, Second Floor 
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Carbon Monoxide Concentration 
The concentration of CO did not exceed the tenability criteria within the 600 second run 
time. Figure 32 shows the CO slice file at 600 seconds. When considered in conjunction with the 
color bar, the CO concentrations can be seen to be well within the tenability limit of 1,200 ppm x 
min. The room of origin is not required to maintain tenable conditions. 
 
  
Figure 32. CO Concentration Slice File 
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Thermal Radiation 
Radiation to the boundaries did not exceed the tenability limit during the 600 second run 
time. Figure 33 illustrates the net heat flux to the boundaries at 600 seconds.  
  
Figure 33. Thermal Radiation to Boundaries 
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Visibility 
The visibility dropped below the tenability criteria immediately outside the room of 
origin at approximately 79 seconds (Fig. 34).  At approximately 154 seconds, the west corridor 
had small regions of temporary failure (Fig. 35). Following the study room door closing the 
visibility improved slightly as the smoke layer stabilized and remained above the tenability limit 
(Fig. 36). Although the west corridor and portions of the connecting corridor had reduced 
visibility, tenability was not consistently exceeded. 
  
Figure 34. Visibility Slice File at 79 Seconds 
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Figure 35. Visibility Slice File at 79 Seconds 
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Figure 36. Visibility Slice File at 600 Seconds 
None of the tenability criteria set for the design fire were reached during the simulation time of 
600 seconds. The visibility criteria achieved small regions of failure up until the study room door 
closed. Because these regions of failure occurred during the three minute pre-movement time and 
did not persist, it was not considered a failure. Tenability results for the Central Stairway fire are 
summarized in Table 21. 
Table 21. Summary of Tenability Criteria 
 Tenability Time (s) 
Carbon Monoxide Concentration Pass -- 
Thermal Radiation Pass -- 
Visibility Pass -- 
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Summary 
The RSET was determined using Pathfinder. Occupant characteristics and pre-movement times 
were used as inputs, allowing the total evacuation time to be determined. For the Central 
Stairway fire, the RSET was 440 seconds. For the Study Room fire, it was 490 seconds. The 
ASET was determined using FDS. Material properties, geometry, soot and carbon monoxide 
yields, and other factors were implemented to determine if tenability was exceeded at any point. 
Tenability limits were set using accepted values from the SFPE Handbook. Neither fire scenario 
resulted in untenable conditions during the simulation time of 600 seconds because closed doors 
confined both fire and smoke to the room of origin. With the doors closed, conditions outside the 
rooms of origin never became untenable. Therefore, the fire and life safety systems were 
determined to pass the performance-based analysis.  
Conclusions 
The prescriptive analysis of Building 171A was completed using the 2016 CBC and CFC along 
with the most recent editions of numerous NFPA codes and standards. Active and passive 
protection of the structure and the occupants was assessed. Passive structural protection was 
determined to be adequate by meeting code requirements for fire-resistance ratings of structural 
and non-structural members, occupancy separation, allowable height and area, and fire 
separation distance. Automatic sprinkler and standpipe systems provided active protection for the 
structure. The water supply capacity, system design and layout, hydraulic calculations, and 
inspection, testing, and maintenance records complied with code requirements. The alarm and 
detection system within the building provides active protection for occupants. Signaling and 
notification devices, locations, audible and brightness settings, and secondary power indicate the 
alarm and detection system is in compliance. ITM records for the alarm system were not 
available for review and could not be confirmed to comply with code requirements. Lastly, the 
passive protection provided by the egress design of the building was assessed. Occupancy loads 
for the building were calculated alongside the capacity of means of egress. The number and 
sizing of exits were in compliance with the code. Travel distances, common path of travel, and 
length of dead ends were compared to code requirements and found to be adequate. It was 
concluded that Building 171A meets the prescriptive requirements for fire and life safety. 
The performance-based analysis of Building 171A identified several potential fire scenarios 
specific to the structure. Two of these, a fire in a means of egress and a fire in a normally 
unoccupied space adjacent to a normally occupied space, were analyzed using computer 
simulations. The RSET was determined using Pathfinder. Occupant characteristics and pre-
movement times were entered as inputs, allowing the total evacuation time to be determined. For 
the Central Stairway fire, the RSET was 440 seconds. For the Study Room fire, it was 490 
seconds. The ASET was determined using FDS. Material properties, geometry, soot and carbon 
monoxide yields, and other factors were implemented to determine if tenability was exceeded at 
any point. Tenability limits were set using accepted values from the SFPE Handbook. Neither 
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fire scenario resulted in untenable conditions during the simulation time of 600 seconds because 
closed doors confined both fire and smoke to the space of origin. Therefore, because the RSET 
values were less than the ASET values, the fire and life safety systems were determined to pass 
the performance-based analysis.  
The protection provided by the magnetic door releases was adequate to contain both fires to the 
room of origin. This is important because although sprinklers were assumed to be operational, 
neither fire caused any sprinkler heads to operate. For the Central Stairway fire, this was due to 
the short time during which hot gases were able to escape the stairway. Once the doors closed, 
the hot gases required to activate a sprinkler were trapped inside the stairway where no sprinklers 
were present. For the Study Room fire, the heat release rate was limited by CTB 133 and thus did 
not increase enough to activate the single sprinkler in the room even with secondary ignitions. 
The effectiveness of closed doors in preventing untenable conditions from developing is worth 
emphasizing. 
Recommendations for this building are minimal. More robust record keeping of alarm and 
detection system ITM is strongly recommended. ITM records were not available for review at 
the time of this analysis making verification of continued code compliance post-installation 
impossible. 
An assessment of the appropriateness of the types of detectors installed within the building is 
recommended. One of the most significant differences between the design fires discussed above 
was the time to detection. The smoke detector in the Central Stairway fire activated a full minute 
before the heat detector in the Study Room fire. This disparity in response times is alarming 
considering the detection devices’ proximity to the respective fires and subsequent combustion 
byproducts. The decision to use heat detectors was most likely an effort to reduce the number of 
so-called nuisance alarms; however, the response time of heat detectors in a real fire event may 
not constitute an acceptable trade-off.  
The egress layout of the building bears closer inspection as well. Although the arrangement and 
separation of egress components meets the requirements of the CBC, removal of either the west 
or central stairways as a viable means of egress leads to a significant increase in egress time and 
in travel distance. This is most noticeable on the second floor where an exit into the east wing is 
not available. An additional means of egress or the relocation of an existing one is worth 
considering.  
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Models BB, SD, HIP, and AP 
Specific Application Sprinklers
For Protecting Attics
Page 1 of 28 JUNE 2017 TFP610
IMPORTANT
Always refer to Technical Data 
Sheet TFP700 for the “INSTALLER 
WARNING” that provides cautions 
with respect to handling and instal-
lation of sprinkler systems and com-
ponents. Improper handling and 
installation can permanently damage 
a sprinkler system or its compo-
nents and cause the sprinkler to fail 
to operate in a fire situation or cause 
it to operate prematurely.
Worldwide 
Contacts www.tyco-fire.com
General 
Description
The TYCO Models Back to Back Dual 
Directional (BB), Single Directional (SD), 
HIP, and Attic Plus (AP) Specific Appli-
cation Attic Sprinklers for Protecting 
Attics are fire sprinklers for combus-
tible and non-combustible sloped attic 
spaces.
While Models BB, SD, and HIP are 
specific application attic sprinklers, 
the Model AP is a specific application 
combustible concealed-space sprin-
kler with specific application criteria 
for use with Models BB, SD, and HIP 
in attic spaces.
Specific Application Attic Sprinklers 
provide superior fire protection in attic 
spaces. When compared to Stan-
dard Spray Sprinklers, cost savings 
are achieved by eliminating branchline 
materials and the associated installa-
tion labor. 
Specific Application Attic Sprinklers for 
Protecting Attics have undergone the 
most extensive fire testing ever per-
formed for sloped attic spaces. They 
are UL Listed with their specific appli-
cation guidelines for use as special 
sprinklers as defined by the National 
Fire Protection Association (NFPA).
Specific Application Attic Sprinklers 
provide an extended coverage spacing 
alternative to the restricted spacing of 
Standard Spray Sprinklers. 
The Specific Application Attic Sprin-
klers are the first sprinklers to be:
• Listed for extended coverage in com-
bustible construction
• Full-scale fire tested in both wet and
dry system scenarios
• Full-scale tested for use in wood
truss construction
• Listed for specific roof slopes (Ref.
Table A)
The Specific Application Attic Sprin-
klers provide cost control with the 
best level of protection by eliminat-
ing the need for additional sprinklers 
and branchline piping. In many cases, 
an attic can be entirely protected with 
just one line of piping located below the 
peak of the roof using Model BB Sprin-
klers. If Model SD Sprinklers or Model 
HIP Sprinklers are needed, one line of 
either at each area being covered is 
sufficient. 
For example, while using Standard 
Spray Sprinklers, a system in a 60 ft 
(18,3 m) wide attic with up to a 12:12 
roof pitch designed to NFPA 13, could 
require seven branchlines to cover the 
main portion of the attic and several 
additional branchlines to cover the hip 
areas. With Specific Application Attic 
Sprinklers, the required coverage can 
be obtained with just one branchline 
running below the peak and one down 
each slope of the hip beam. This would 
result in approximately 90% less pipe 
needed for installation. This reduction 
in the number of branchlines saves the 
cost of the pipe, fittings, hangers, and 
associated labor by eliminating up to 
five branchlines.
Another important aspect of the Spe-
cific Application Attic Sprinkler technol-
ogy, which also allows for cost savings, 
is the reduction in system volume. This 
volume reduction may result in reduc-
ing the size of a dry pipe valve and air 
compressor, and possibly allows for 
quicker water delivery times, eliminat-
ing the need for an accelerator.
Appendix C: Sprinkler Data Sheets
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Another cost reduction is the Listing of 
BLAZEMASTER CPVC for use in attic 
spaces to feed the wet system Specific 
Application Attic Sprinklers for Protect-
ing Attics, as well as to feed the wet 
system sprinklers below the ceiling. 
Traditionally, BLAZEMASTER CPVC 
has been used on the lower floors in 
the joist space above a ceiling that 
do not require sprinklers. The cost of 
using CPVC on those floors can now 
be translated to the upper floor even if 
sprinklers are required in the attic.
There are four models of the Specific 
Application Attic Sprinklers used for 
protecting attics: BB, SD, HIP, and AP. 
The Model BB and Model SD Sprinklers 
have three separate versions used for 
different roof pitches. The pitches, as 
applicable, can vary from a minimum of 
3:12 to a maximum of 12:12. For more 
information, refer to Table A.
BB Sprinkler 
(Back to Back Dual Directional)
The Model BB Specific Application 
Attic Sprinkler, as seen in Figure A, 
B and C, throws a narrow and long 
pattern. The narrow spacing along 
the ridge serves two purposes: the 
response time is reduced by placing 
the sprinklers no farther than 6 ft 
(1,8 m) apart, and the spray can be 
concentrated in the throw direction to 
obtain a pattern that will cover up to 
30 ft (9,1 m) in each direction when 
measured horizontally. 
There are three different models that 
account for different roof slopes: BB1, 
BB2, and BB3. Each model is provided 
in one of three different orifice sizes: 
K=4.2, 5.6, or 8.0.
SD Sprinkler (Single Directional)
The Model SD Specific Application 
Attic Sprinkler, as seen in Figure D, 
throws a narrow but long pattern like 
the Model BB. However, unlike the 
Model BB, the Model SD only throws 
in one direction. 
Model BB Sprinklers are primarily used 
where shear walls or draft curtains have 
been installed within an attic space. 
Model BB Sprinklers are also used 
when the framing direction is parallel 
with the outside wall in the hip area. 
For more information, refer to Figure 
13. In this case, the SD Model Sprinkler
would be used on one side of the slope
and AP Sprinklers or Standard Spray
Sprinklers would be used to protect the
other side.
The Model SD Sprinklers must be 
installed in a vertical upright orientation 
and not angled with the slope. Achiev-
ing the vertical upright orientation may 
require the use of a swing joint if the 
SD Sprinklers are being fed from a line 
running along and parallel to the roof 
hip.
There are three different models that 
account for different roof slopes: SD1, 
SD2, and SD3.
HIP Sprinkler
The Model HIP Specific Application 
Attic Sprinkler, as seen in Figure E, 
covers the area of the hip in the attic. 
This is a slightly different concept than 
the BB Model or SD Model Sprinklers. 
The HIP Sprinkler is located along 
the slope running down the hip, and 
throws a 90° pattern toward the outside 
eaves. This pattern allows the water to 
“corner” and control the fire. 
The HIP does not throw much water 
directly up or down the hip, but rather it 
throws most of the pattern out to each 
side (90°) down the slope of the roof. 
This sprinkler is typically spaced 6 ft 
(1,8 m) to 3 ft (0,9 m) on center down 
the slope. 
To use the HIP Sprinkler, the framing 
must be perpendicular to the outside 
wall (refer to Figure 12) and the 
maximum throw cannot exceed 28 ft 
(8,5 m) measured horizontally. The HIP, 
unlike the BB Model and SD Model, is 
installed with the deflector parallel with 
the slope. There is only one model with 
flows and pressures for two different 
spacings.
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FIGURE F  
MODEL AP WITH 4.2 OR 5.6 K-FACTOR SPECIFIC 
APPLICATION COMBUSTIBLE CONCEALED  
SPACE SPRINKLERS
FIGURE E  
MODEL HIP WITH 5.6 K-FACTOR  
SPECIFIC APPLICATION ATTIC SPRINKLERS
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AP Sprinkler (Attic Plus)
The AP Specific Application Attic Sprin-
kler are to be installed in the upright 
orientation with their deflector parallel 
to the roof. The Model AP Sprinklers, 
as seen in Figure F, are intended to 
be used to provide protection of attic 
areas outside the scope of applica-
tions for the BB, SD, or HIP Sprinklers. 
The AP Sprinklers must only be used in 
conjunction with other Specific Appli-
cation Attic Sprinklers (BB, SD, and 
HIP), or as permitted in other sections 
of this document. The AP Sprinklers 
will provide a hydraulic advantage over 
Standard Spray Sprinklers for the pro-
tection of attic areas outside the scope 
of application for the BB Model, SD 
Model, or HIP Model Sprinklers.
NOTICE
The Specific Application Attic Sprin-
klers for Protecting Attics described 
herein must be installed and maintained 
in compliance with this document, as 
well as with the applicable standards 
of NFPA, in addition to the standards of 
any other authorities having jurisdiction. 
Failure to do so may impair the perfor-
mance of these devices.
The owner is responsible for main-
taining their fire protection system 
and devices in proper operating con-
dition. Contact the installing contrac-
tor or product manufacturer with any 
questions.
Sprinkler  
Identification 
Number (SIN)
TY4180* BB1 K=8.0 
TY4181* BB2 K=8.0 
TY4182* BB3 K=8.0 
TY3180* BB1 K=5.6 
TY3181* BB2 K=5.6 
TY3182* BB3 K=5.6 
TY2180 BB1 K=4.2 
TY2181 BB2 K=4.2 
TY2182 BB3 K=4.2 
TY3183* SD1 K=5.6 
TY3184* SD2 K=5.6 
TY3185* SD3 K=5.6 
TY3187* HIP K=5.6 
TY3190 AP K=5.6 
TY2190 AP K=4.2
* The “TY” prefix is a re-designation of 
the previous “C” prefix. For example, 
TY4180 is a re-designation for C4180.
Technical 
Data
Approvals
UL and C-UL Listed
These Approvals only apply to the service 
conditions indicated in the Design Criteria 
section on Page 6 and the Design Guidelines 
section on Page 8.
Pipe Thread Connection
1/2 inch NPT for K=4.2 and 5.6
3/4 inch NPT for K=8.0
Discharge Coefficient
K = 4.2 GPM/psi½ (60,5 LPM/bar½) 
K = 5.6 GPM/psi½ (80,6 LPM/bar½) 
K = 8.0 GPM/psi½ (115,5 LPM/bar½)
Temperature Rating
Intermediate Temperature as follows:  
–200 °F (93 °C) for BB (K4.2 and K8.0),  
HIP, AP
–212 °F (100 °C) for BB (K5.6), SD
Finish
Natural Brass
Physical Characteristics 
(Figures A, C and E)
Frame  . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Button . . . . . . . . . . . . . . . . . . . . . Bronze/Copper
Sealing Assembly . . Beryllium Nickel w/TEFLON
Bulb . . . . . . . . . . . . . . . . . . . . . Glass (3 mm dia.)
Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MONEL
Compression Screw . . . . . . . . . . . . . . . . . .Brass
Deflector . . . . . . . . . . . . . . . . . . . . Brass/Bronze 
Physical Characteristics  
(Figures B and D)
Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Cap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Sealing Assembly . . Beryllium Nickel w/TEFLON
Saddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Link Assembly . . . . . . . . . . . . . . . . . . . . . . Nickel
Compression Screw . . . . . . . . . . . . . . . . . .Brass
Deflector . . . . . . . . . . . . . . . . . . . . Brass/Bronze
Lever . . . . . . . . . . . . . . . . . . . . .Bronze Deflector
Frame  . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Diffuser . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Rivet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Physical Characteristics  
(Figure F)
Frame  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Button . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Sealing Assembly . . Beryllium Nickel w/TEFLON
Bulb . . . . . . . . . . . . . . . . . . . . . Glass (3 mm dia.)
Compression Screw . . . . . . . . . . . . . . . . . .Brass
Deflector . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Operation
BB (K=8.0 and 4.2), HIP (K=5.6) and 
AP (5.6 and 4.2)
The glass bulb contains a fluid that 
expands when exposed to heat. When 
the rated temperature is reached, the 
fluid expands sufficiently to shatter the 
glass bulb, allowing the sprinkler to 
activate and water to flow.
BB (K=5.6) and SD (K=5.6)
The fusible link assembly is comprised 
of two link halves which are joined by 
a thin layer of solder. When the rated 
temperature is reached, the solder 
melts and the two link halves separate, 
allowing the sprinkler to activate and 
water to flow.
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Installation
The TYCO Specific Application Attic 
Sprinklers for Protecting Attics must 
be installed in accordance with this 
section.
NOTICE
Do not install any bulb-type sprinkler 
if the bulb is cracked or there is a loss 
of liquid from the bulb. With the sprin-
kler held horizontally, a small air bubble 
should be present. The diameter of the 
air bubble is approximately 1/16 inch 
(1,6 mm) for the 155°F (68°C) and 3/32 
inch (2,4 mm) for the 200°F (93°C) tem-
perature ratings.
A leak-tight 1/2 inch NPT sprinkler joint 
should be obtained by applying a min-
imum-to-maximum torque of 7 to 14 
ft-lb (9,5 to 19,0 Nm). Higher levels of 
torque can distort the sprinkler inlet 
with consequent leakage or impairment 
of the sprinkler.
To install the Specific Application Attic 
Sprinklers, complete the following:
Step 1. Sprinklers must be oriented 
correctly as follows:
• Model BB Sprinklers are to be 
installed in the upright vertical posi-
tion with the flow arrows on the 
deflector pointing down the two 
opposing slopes.
• Model SD Sprinklers are to be 
installed in the upright vertical posi-
tion with the flow direction arrow 
on the deflector pointing down the 
slope.
• The Model HIP Sprinklers are to be 
installed with the deflector at the top, 
the sprinkler centerline perpendicular 
to the ridge of the hip roof, and the 
flow direction arrows on the deflec-
tor pointing down the two oppos-
ing slopes. Unlike the Model BB and 
Model SD, the Model HIP is installed 
angled so that its deflector is paral-
lel with the slope of the hip ridge line.
• The Model AP Sprinklers are to be 
installed in the upright position with 
the deflector parallel to the roof 
slope. There are no flow arrows on 
the deflector to consider; however, a 
good piping practice is to position all 
the Model AP Sprinklers so that their 
frame arms are in the same direction.
Step 2. With pipe thread sealant 
applied to the pipe threads, hand-
tighten the sprinkler into the sprinkler 
fitting.
Note: With reference to Figure G, do 
not grasp the sprinkler by the deflector.
Step 3. Wrench-tighten the sprin-
kler using only the wrenches shown 
in Figures H through M. Wrenches 
are only to be applied to the sprin-
kler wrench flats or wrench hex, as 
applicable.
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USE END
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"A" ONLY
WRENCH
JAW FLANGE
ENGAGE
SPRINKLER
THREAD RELIEF
WITH WRENCH
JAW FLANGES
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USE END
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"A" ONLY
WRENCH
JAW FLANGE
ENGAGE
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THREAD RELIEF
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HEX ONLY
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USE END
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USE END
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JAW FLANGES
FIGURE G 
DO NOT GRASP DEFLECTOR
FIGURE H 
W-TYPE 3 SPRINKLER WRENCH 
FOR USE WITH 
BB (K=8.0) SPRINKLERS’
FIGURE K 
W-TYPE 20 
SPRINKLER WRENCH 
For Use with 
HIP (K=5.6) Sprinklers
FIGURE J 
W-TYPE 6 SPRINKLER WRENCH
For Use with 
BB (K=4.2) Sprinklers
FIGURE L 
ADJUSTABLE WRENCH
For Use with BB (K=5.6) and 
SD (K=5.6) Sprinklers
FIGURE M 
W-TYPE 6 SPRINKLER WRENCH
For Use with 
AP (K=4.2 and 5.6) Sprinklers
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Design  
Criteria
Area of Use
The TYCO Specific Application Attic 
Sprinklers are designed for use in 
roof structures and combustible and 
non-combustible sloped attic spaces, 
including wood joist/rafters and wood 
trussed attics with a ceiling below.
System Type for  
BB, SD, HIP, or AP Sprinklers
Wet using CPVC pipe
Wet or dry using steel pipe
Note: Use of the 4.2 K sprinklers in dry 
pipe systems is permitted by NFPA 13 
where piping is corrosion resistant or 
internally galvanized.
Hazard
Light Hazard.
BB, SD, or HIP Allowable Roof Span 
(Coverage) and Roof Pitch
Refer to Table A for allowable roof 
spans and roof pitches, and for the 
associated minimum sprinkler flows 
and pressures. Figures 1, 2, 11 and 12 
illustrate where the roof span is to be 
measured.
Coverage Beyond BB, SD or HIP 
Allowable Roof Spans
Up to 10 ft (3,1 m) of coverage at the 
eave(s) beyond the allowable roof 
spans for BB, SD, or HIP Sprinklers 
may be obtained by using a single row 
of AP Sprinklers. For more information, 
refer to Figure 14A, 14B, and 15.
BB, SD, HIP, or AP Minimum 
Distance Between Sprinklers
4 ft (1,2 m) as measured along the 
branchline for BB and SD. For more 
information, refer to Figure 3.
3 ft (0,9 m) as measured along the 
branchline for HIP. For more informa-
tion, refer to Figure 12.
7 ft (2,1 m) between AP Sprinklers.
BB, SD, HIP, or AP Maximum 
Distance Between Sprinklers
6 ft (1,8 m) on center along the branch-
line for BB, SD, and HIP. For more infor-
mation, refer to Figure 3 and 12.
For AP, the maximum spacing is 
10 ft (3,1 m) perpendicular to slope and 
12 ft (3,6 m) parallel to slope. When 
there is more than one row of AP Sprin-
klers, the sprinklers must be staggered 
as seen in Figure 20-B-3.
BB, SD, HIP, or AP Minimum 
Distance to AP Sprinklers or 
Standard Spray Sprinklers
As measured along the peak/ridge 
direction, 6 ft (1,8 m) from BB, SD, and 
HIP to Standard Spray Sprinklers. For 
more information, refer to Figure 4.
As measured along the peak/ridge 
direction, 7 ft (2,1 m) from AP to Stan-
dard Spray Sprinklers. For more infor-
mation, refer to Figure 4.
In the slope direction, 26 ft (7,9 m) from 
BB or HIP Sprinklers to AP Sprinklers 
or Standard Spray Sprinklers. For more 
information, refer to Figure 6.
BB, SD, or HIP Deflector Installation 
Position Below Peak/Ridge or Deck 
For roof pitches of 4:12 (33%) to 12:12 
(100%), 22 in (558,8 mm) maximum and 
16 in (406,4 mm) minimum. For more 
information, refer to Figure 2 and 5.
For roof pitches of 3:12 (25%) up to 
4:12 (33%), (only 4.2K Model BB), 12 in 
(304,8 mm) maximum below the peak 
and a minimum of 1 in  (25,4 mm) below 
the bottom of the top chord or solid 
wood rafter.
AP Deflector Position and 
Roof Pitch
1 to 3 in (25,4 to 75,6 mm) below the 
bottom of the top chord or bottom of 
solid wood rafter, where the roof pitch 
is 3:12 to 12:12 and the top chord or 
solid wood rafter is a nominal 12 in (600 
mm) or less.
BB or SD Deflector Installation 
Position Above Scissor Truss
18 in (457,2 mm) minimum. For more 
information, refer to Figure 5.
BB, SD, or HIP Minimum Distance 
Away from Trusses
Attic Sprinklers must be installed 
6 in (152,4 mm) away from the face of 
trusses. For more information, refer to 
Figure 7.
SD Distance from Shear Wall or 
Draft Curtain
4 to 6 in (101,6 to 152,4 mm) from face, 
and a minimum of 8 in (203,2 mm) 
above the bottom of the draft curtain. 
For more information, refer to Figure 2. 
Draft Curtains
Draft curtains installed to permit the 
installation of Attic Sprinklers shall be 
constructed so as to not allow heat 
to escape through or above the draft 
curtain. The draft curtain may be con-
structed of 1/2 in (12,7 mm) plywood. 
BB or HIP Maximum Distance from 
the Center Line of the Ridge
6 in (152,4 mm) with the deflector 
located 16 to 22 in (406,4 mm to 558,8 
mm) from the peak. For more informa-
tion, refer to Figure 8. 
Use of UL Listed BLAZEMASTER 
CPVC Piping with Specific 
Application Attic Sprinklers for 
Protecting Attics (Wet Systems 
Only)
BLAZEMASTER CPVC piping may 
be used in a combustible concealed 
attic space requiring sprinklers when 
installed in accordance with the follow-
ing guidelines:
Note: Where the use of non-com-
bustible insulation is specified, verify 
with the insulation manufacturer as to 
the non-combustibility of the insula-
tion. The non-combustible insulation 
(fiberglass) may be faced or unfaced. 
Where faced, the facing need not be 
non-combustible. The insulation is to 
have a flame spread index of not more 
than 25.
Verify chemical compatibility of the 
insulation with BLAZEMASTER CPVC 
by consulting www.lubrizol.com.
• BLAZEMASTER CPVC may be used 
to feed the wet system ceiling sprin-
klers on the floor below. There must 
be 6 in (152,4 mm) of non-combus-
tible insulation covering the horizon-
tal or vertical pipe extending 12 in 
(304,8 mm) on each side away from 
the centerline of the pipe. Refer to 
Figures 9A, 9B, and 9C. The area 
above the pipe must be protected 
by BB, SD, HIP, or AP Sprinklers. For 
more information, refer to Figure 9A. 
If the pipe is located inside the ceil-
ing joist, the joist channel must be 
covered or filled with 6 in (152,4 mm) 
of non-combustible insulation on top 
of the pipe and the area above must 
be protected by BB, SD, HIP, or AP 
Sprinklers. For more information, 
refer to Figure 9B. Insulation is for fire 
protection purposes. It is not freeze 
protection. BLAZEMASTER CPVC 
must be installed in accordance with 
the BLAZEMASTER installation guide 
instructions.
• With reference to Figure 19, BLAZE-
MASTER CPVC may be used 
exposed to feed wet system BB, SD, 
or HIP Sprinklers where:
• Risers are vertical and protected 
by BB, SD, or HIP Sprinklers locat-
ed at a maximum lateral distance 
of 12 in (304,8 mm) from the riser 
centerline.
• BB, SD, or HIP Sprinklers are di-
rectly mounted on the branchline.
• BB, SD, or HIP Sprinklers are on 
arm-overs and located at a max-
imum lateral distance of 6 in 
(152,4 mm) from the branchline 
centerline.
• BB, SD, or HIP Sprinklers are on 
vertical sprigs attached to the 
branchline.
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MODEL K SIN
ALLOWABLE  
ROOF SPAN,  
(a) (b) (e) 
Feet (m)
MINIMUM 
FLOW,  
GPM (LPM) 
MINIMUM  
PRESSURE, 
psi (bar)
PITCH, 
Rise Over Run (%)
DRY PIPE  
SYSTEM  
MAXIMUM  
WATER  
DELIVERY  
TIME,  
Seconds   
BB1 8.0 TY4180 ≤60 (18,3) 38 (144) 22.6 (1,5) 4:12 (33) to less than 7:12 (58) (c)
BB2 8.0 TY4181 ≤60 (18,3) 38 (144) 22.6 (1,5) 7:12 (58) to less than 10:12 (83) (c)
BB3 8.0 TY4182 ≤60 (18,3) 40 (152) 25.0 (1,7) 10:12 (83) to 12:12 (100) (c)
BB1 5.6 TY3180 >40 (12,2) to ≤60 (18,3) 38 (144) 46.0 (3,2) 4:12 (33) to less than 7:12 (58) (c)
BB2 5.6 TY3181 >40 (12,2) to 60 (18,3) 38 (144) 46.0 (3,2) 7:12 (58) to less than 10:12 (83) (c)
BB3 5.6 TY3182 >40 (12,2) to 60 (18,3) 38 (144) 46.0 (3,2) 10:12 (83) to 12:12 (100) (c)
BB1 5.6 TY3180 ≤40 (12,2) 25 (95) 20.0 (1,4) 4:12 (33) to less than 7:12 (58) (c)
BB2 5.6 TY3181 ≤40 (12,2) 25 (95) 20.0 (1,4) 7:12 (58) to less than 10:12 (83) (c)
BB3 5.6 TY3182 ≤40 (12,2) 25 (95) 20.0 (1,4) 10:12 (83) to 12:12 (100) (c)
BB1 4.2 TY2180 ≤20 (6,1) 13 (49) 9.6 (0,7) 3:12 (25) to less than 7:12 (58) 45 (d)
BB2 4.2 TY2181 ≤20 (6,1) 13 (49) 9.6 (0,7) 7:12 (58) to less than 10:12 (83) 45 (d)
BB3 4.2 TY2182 ≤20 (6,1) 13 (49) 9.6 (0,7) 10:12 (83) to 12:12 (100) 45 (d)
SD1 5.6 TY3183 >30 (9,1) to ≤40 (12,2) 35 (132) 39.0 (2,7) 4:12 (33) to less than 7:12 (58) (c)
SD2 5.6 TY3184 >30 (9,1) to ≤40 (12,2) 35 (132) 39.0 (2,7) 7:12 (58) to less than 10:12 (83) (c)
SD3 5.6 TY3185 >30 (9,1) to ≤40 (12,2) 35 (132) 39.0 (2,7) 10:12 (83) to 12:12 (100) (c)
SD1 5.6 TY3183 >10 (3,0) to ≤30 (9,1) 25 (95) 20.0 (1,4) 4:12 (33) to less than 7:12 (58) (c)
SD2 5.6 TY3184 >10 (3,0) to ≤30 (9,1) 25 (95) 20.0 (1,4) 7:12 (58) to less than 10:12 (83) (c)
SD3 5.6 TY3185 >10 (3,0) to ≤30 (9,1) 25 (95) 20.0 (1,4) 10:12 (83) to 12:12 (100) (c)
SD1 5.6 TY3183 ≤10 (3,0) 19 (72) 11.5 (0,8) 4:12 (33) to less than 7:12 (58) (c)
SD2 5.6 TY3184 ≤10 (3,0) 19 (72) 11.5 (0,8) 7:12 (58) to less than 10:12 (83) (c)
SD3 5.6 TY3185 ≤10 (3,0) 19 (72) 11.5 (0,8) 10:12 (83) to 12:12 (100) (c)
HIP 5.6 TY3187 >20 (6,1) to ≤28 (8,5) 34 (129) 36.9 (2,5) 4:12 (33) to 12:12 (100) (c)
HIP 5.6 TY3187 ≤20 (6,1) 25 (95) 20.0 (1,4) 4:12 (33) to 12:12 (100) (c)
AP 5.6 TY3190 10 (3,1) x 12 (3,6)  
-See note (e)
Minimum 7 psi (0,48 bar) 
Minimum 0.10 gpm/ft2 
(4,1 mm/min.) Design Density
3:12 (25) to 12:12 (100) 60 (d)
AP 4.2 TY2190 3:12 (25) to 12:12 (100) 60 (d)
NOTES
a. The BB and SD roof span is measured horizontally (not along the slope) as shown in Figure 1 and Figure 2.
b. The HIP roof span is measured horizontally as shown in Figure 2.
c. Refer to NFPA 13.
d. Maximum water delivery time for all system sizes.
e. The AP roof span is measured along the slope. Maximum 10 ft (3, m) perpendicular to slope by maximum 12 ft (3,6 m) parallel to slope. 
TABLE A 
ALLOWABLE ROOF SPAN, FLOW, PRESSURE, AND PITCH FOR 
SPECIFIC APPLICATION SPRINKLERS FOR PROTECTING ATTICS
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Hydraulic Requirements
Refer to Figure 20.
Determine the Correct Flow and 
Pressure
For BB, SD, or HIP Sprinklers, deter-
mine the roof span (measured horizon-
tally) and the slope of the roof, and then 
refer to Table A. There is no interpola-
tion of the flow and pressure shown. 
Round all cases to the next higher 
spacing. For example, a 45 ft (13,7 m) 
span with the BB1 (K=8.0) would be 
calculated at the 60 feet (18,3 m) span. 
For the AP Sprinklers, the minimum 
design pressure is 7 psi, and 
the minimum design density is 
0.10 gpm/ft² (4,1 mm/min). The NFPA 
13, 20 psi (1,4 bar) minimum operating 
pressure for Standard Spray Sprinkler 
spacings parallel to the ridge that are 
above 8 ft (2,4 m) does not apply to the 
AP.
Coverage Area
• Coverage area for the BB Sprinklers 
is determined by twice the distance 
of the furthest throw measured along 
the slope multiplied by the distance 
along the branchline. The maximum 
distance along branchline is 6 ft 
(1,8 m) regardless of the length of the 
throw.
Note: The distance along the branch-
line may have to be reduced to less 
than the maximum of 6 ft (1,8 m) to 
remain under 400 ft² (37,2 m²) maximum 
depending on the slope and the span. 
In no case can the span exceed 60 ft 
(18,3 m) without additional Standard 
Spray Sprinklers.
• Coverage area for the SD (Single 
Directional) Sprinklers is the distance 
along the branchline multiplied by 
the distance of the throw down the 
slope. Regardless of the throw, the 
maximum distance along the branch-
line is 6 ft (1,8 m), the maximum 
throw measured horizontally is 40 ft 
(12,2 m), and the maximum coverage 
per sprinkler is 400 ft² (37,2 m²). 
• Coverage area for the HIP Sprinklers 
is the distance down the larger slope 
multiplied by two, and multiplied by 
the distance between the sprinklers 
as measured along the slope of the 
hip.
• Coverage area for the AP (Attic Plus) 
Sprinklers is the distance along the 
branchline multiplied by the distance 
between the branchlines. The max-
imum spacing is 10 ft (3,1 m) per-
pendicular to the slope and 12 ft 
(3,6 m) parallel to slope, and as mea-
sured on the slope. When there is 
more than one row of AP Sprinklers, 
the sprinklers must be staggered per 
Figure 20-B-3. The maximum spac-
ing per sprinkler is 120 ft² (11,1 m²).
Design 
Guidelines
To design a project with the TYCO Spe-
cific Application Attic Sprinklers, use 
these steps as a guideline:
• Determine if single, dual directional 
or hip sprinkler is needed.
• Determine the roof slope is between 
3:12 to 12:12. If more than one slope 
is being used on a project, select the 
correct sprinkler for each area.
• Follow the guidelines for each type 
of sprinkler.
• Calculate the sprinkler system in 
accordance with the appropriate flow 
and pressure information provided in 
Table A, as well as Figure 20. There 
is no interpolation of the flows and 
pressures shown on the chart.
For BB Sprinklers 
(Back to Back Dual Directional)
• Verify the framing direction is per-
pendicular to the outside wall (refer 
to Figure 12). If not, cover that area 
with AP Sprinklers or Standard Spray 
Sprinklers (refer Figure 13).
• Determine the throw needed. For 
more information, see the spac-
ing requirements in Table A. If over 
20 ft (6,1 m) and up to 60 ft (18,3 m) 
is required, use the 8.0 K-factor, BB 
Sprinklers to reduce the pressure 
required. If pressure is not a concern, 
use the 5.6 K-factor, BB Sprinklers to 
minimize over discharge.
• If less than 20 ft (6,1 m) is required, 
use the 4.2 K-factor, Back to Back 
Dual Directional to minimize pressure 
and flow requirements.
• Determine the distance along the 
slope. If the distance is not equal, 
use the longer side. Multiply the lon-
ger side by two to determine the 
spacing down the slope. Four hun-
dred divided by this value will deter-
mine the maximum spacing along 
the ridge. The maximum distance 
is 6 ft (1,8 m). For example, a 12:12 
slope at the maximum span of 60 ft 
(18,3 m) will produce a slope length 
of approximately 42.5 ft (13,0 m). 
That number multiplied by two pro-
duces an 85 ft (25,9 m) throw. A 
400 ft² maximum divided by an 
85 ft (25,9 m) throw only allows a 
4 ft 8 in (1,4 m) spacing along the 
ridge. Using the maximum spacing, 
space the sprinklers along the ridge.
• Avoid obstructions as shown in Fig-
ure 16. If necessary, add Model AP 
Sprinklers or Standard Spray Sprin-
klers to maintain coverage around 
obstructions.
• BB, SD, or HIP Sprinklers are on 
arm-over or angled sprigs, and lo-
cated at a maximum lateral dis-
tance of 6 in (152,4 mm) from the 
branchline centerline.
• A minimum lateral distance of 
18 in (450 mm) is maintained be-
tween the CPVC pipe and a heat 
producing device such as heat 
pumps, fan motors, and heat 
lamps.
• BLAZEMASTER CPVC may be used 
exposed to provide wet system, ver-
tical or angled, sprigs to AP Sprin-
klers (refer to Figures 17A and 17B) 
where:
• The exposed portion of an angled 
sprig is a maximum length of 3 ft 
(0,9 m), the sprig is supported ad-
jacent to the AP Sprinkler, and ver-
tical restraint is provided using the 
CPVC hanger support for horizon-
tal pipe runs.
• Vertical sprigs have a maximum 
exposed length of 10 ft (3,05 m), 
the AP Sprinkler is located at a 
maximum lateral distance of 12 in 
(3304,8 mm) from the sprig center-
line, and the sprig is supported at 
the swing joint to the AP Sprinkler.
• A minimum 6 in (152,4 mm) deep 
of non-combustible insulation ex-
tending 12 in (304,8 mm) on each 
side away from the centerline of 
the CPVC branchline feeding the 
AP sprigs (refer to Figure 17A). If 
the CPVC branchline is located in-
side the ceiling joist, the joist chan-
nel must be covered or filled with a 
minimum of 6 in (152,4 mm) deep of 
noncombustible insulation on top 
of the branchline feeding the AP 
sprigs (refer to Figure 17B). Insula-
tion is for fire protection purposes. 
It is not freeze protection. Addition-
al depth of non-combustible insu-
lation may be added to reduce the 
exposed length of the AP sprigs.
• A minimum lateral distance of 
18 in (450 mm) is maintained be-
tween the CPVC pipe and a heat 
producing device such as heat 
pumps, fan motors, and heat 
lamps.
Mismatched Slopes
Refer to Figure 10.
Obstructions
For BB, SD, and HIP, refer to Figure 16. 
For AP Sprinklers, refer to Figure 18. 
BB, SD, HIP, and AP Sprinklers may 
be installed directly on maximum 2-1/2 
inch NPS (DN65) branch lines without 
the need for sprigs. See NFPA 13 for 
requirements when installed on pipe 
greater than 2-1/2 inch NPS (DN65).
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For SD Sprinklers 
(Single Directional)
• Determine the throw needed.
• As the 400 ft² (37,2 m²) is not a factor 
with the SD Sprinklers, the maximum 
spacing is 6 ft (1,8 m) and the mini-
mum is 4 ft (1,2 m). For more infor-
mation, refer to Figures 2 and 11. The 
reason 400 ft² is not an issue with 
the single directional is because, at 
its maximum spacing, 6 ft (1,8 m) on 
center / covering 40 ft (12,2 m) flat / 
a 12:12 slope / and the throw being 
56.5 ft (17,2 m), the 400 ft² (37,2 m²) 
maximum would not be exceeded.
• Avoid obstructions as shown in Fig-
ure 16. If necessary, add Model AP 
Sprinklers or Standard Spray Sprin-
klers to maintain coverage around 
obstructions.
For HIP Sprinklers
• Verify framing direction is perpendic-
ular to outside wall (refer to Figure 
12). If not, cover that area with AP 
Sprinklers or Standard Spray Sprin-
klers (refer to Figure 13).
• From the intersection of the top of 
the hip and the ridge, the maximum 
distance down the slope of the hip is 
3 ft (0,9 m). Start the layout with the 
first sprinkler as close to that point as 
possible, but no further, while staying 
6 in (152,4 mm) away from the face 
of the trusses. Remember the slope 
of the hip is not equal to the slope 
of the roof from the ridge to the out-
side wall. Continue to space sprin-
klers down the hip at a maximum of 
6 ft (1,8 m) on center as measured 
along the slope of the hip. When the 
bottom of the hip is encountered, the 
last sprinkler must be within 7-1/2 ft 
(2,3 m) of the outside wall as mea-
sured flat (plan view). If this pipe is 
“cut to fit”, remember to account for 
the different slopes of the hip and the 
roof, as well as distances measured 
along the slope verses horizontal in 
plan view must be accounted for.
• Avoid obstructions as shown in Fig-
ure 16. If necessary, add Model AP 
Sprinklers or Standard Spray Sprin-
klers to maintain coverage around 
obstructions.
Care and 
Maintenance
The TYCO Specific Application Attic 
Sprinklers for Protecting Attics must 
be maintained and serviced in accor-
dance with this section.
Before closing a fire protection system 
main control valve for maintenance 
work on the fire protection system 
that it controls, obtain permission to 
shut down the affected fire protec-
tion system from the proper authorities 
and notify all personnel who may be 
affected by this action.
The owner is responsible for the 
inspection, testing, and maintenance of 
their fire protection system and devices 
in compliance with this document, as 
well as with the applicable standards of 
the NFPA, such as NFPA 25. In addition 
to the standards of any other authori-
ties having jurisdiction. Contact the 
installing contractor or product manu-
facturer with any questions.
Automatic sprinkler systems should be 
inspected, tested, and maintained by a 
qualified Inspection Service in accor-
dance with local requirements and/or 
national code.
Sprinklers that are found to be leaking 
or exhibiting visible signs of corrosion 
must be replaced.
Automatic sprinklers must never be 
painted, plated, coated, or otherwise 
altered after leaving the factory. Modi-
fied sprinklers must be replaced.
Over-heated solder type sprinklers 
must be replaced. Bulb-type sprin-
klers that have been exposed to cor-
rosive products of combustion, but 
have not operated, should be replaced 
if they cannot be completely cleaned 
by wiping the sprinkler with a cloth or 
by brushing it with a soft bristle brush.
Care must be exercised to avoid 
damage to the sprinklers before, 
during, and after installation. Sprin-
klers damaged by dropping, striking, 
wrench twist/slippage, or the like, must 
be replaced. Also, replace any sprinkler 
that has a cracked bulb or that has lost 
liquid from its bulb. For more informa-
tion, refer to the Installation Section.
Limited 
Warranty
For warranty terms and conditions, visit 
www.tyco-fire.com.
Ordering 
Procedure
Contact your local distributor for avail-
ability. When placing an order, indicate 
the full product name and Part Number 
(P/N).
Sprinkler Assemblies with 
NPT Thread Connections
Specify: Model (specify), K-factor 
(specify), SIN (specify), Specific Appli-
cation Attic Sprinkler, P/N (specify):
BB1 (K=8.0),
TY4180 . . . . . . . . . . . . . . . . . . P/N 51-623-1-200
BB2 (K=8.0),
TY4181 . . . . . . . . . . . . . . . . . . .P/N 51-621-1-200
BB3 (K=8.0),
TY4182 . . . . . . . . . . . . . . . . . . P/N 51-622-1-200
BB1 (K=5.6),
TY3180 . . . . . . . . . . . . . . . . . . P/N 50-601-1-212
BB2 (K=5.6),
TY3181 . . . . . . . . . . . . . . . . . . P/N 50-602-1-212
BB3 (K=5.6),
TY3182 . . . . . . . . . . . . . . . . . . P/N 50-603-1-212
BB1 (K=4.2),
TY2180 . . . . . . . . . . . . . . . . . . P/N 50-620-1-200
BB2 (K=4.2),
TY2181 . . . . . . . . . . . . . . . . . . P/N 50-621-1-200
BB3 (K=4.2),
TY2182 . . . . . . . . . . . . . . . . . . P/N 50-622-1-200
SD1 (K=5.6),
TY3183 . . . . . . . . . . . . . . . . . . .P/N 50-611-1-212
SD2 (K=5.6),
TY3184 . . . . . . . . . . . . . . . . . . .P/N 50-612-1-212
SD3 (K=5.6),
TY3185 . . . . . . . . . . . . . . . . . . P/N 50-613-1-212
HIP (K=5.6),
TY3187 . . . . . . . . . . . . . . . . . . P/N 51-620-1-200
AP (K=5.6),
TY3190 . . . . . . . . . . . . . . . . . . P/N 50-625-1-200
AP (K=4.2),
TY2190 . . . . . . . . . . . . . . . . . . P/N 50-624-1-200
Sprinkler Wrench
Specify: W-Type 3 Sprinkler Wrench, 
P/N 56-895-1-001
Specify: W-Type 20 Sprinkler Wrench, 
P/N 56-000-1-106
Specify: W-Type 6 Sprinkler Wrench, 
P/N 56-000-6-387
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ROOF SPAN
(COVERAGE)
BACK TO BACK
SPRINKLERSTANDARD
TRUSS SCISSOR
TRUSS12
4-12
SEE FIG. 11
6" (152,4 mm) MAX.
4" (101,6 mm) MIN.
FROM WALL
ROOF SPAN
(COVERAGE)
SINGLE DIRECTIONAL
SPRINKLERS
22" (558,8 mm) MAX.
16" (406,4 mm) MIN.
BOTTOM OF SHEATHING
8" MIN.
(203,2 mm)
DECK
DRAFT
CURTAIN
TO DECK
AP or STANDARD
SPRAY SPRINKLER
FULL WALL TO DECK
SEE
FIG. 11
6'-0" (1,83 m) MAXIMUM
4'-0" (1,22 m) MINIMUM
TRUSS
BB or SD ATTIC
SPRINKLERS
CEILING
BRANCH
LINE
RIDGE
7'-0" (2,1 m) MIN. FOR AP SPRINKLERS
6'-0" (1,8 m) MINIMUM FOR
STANDARD SPRAY SPRINKLERS
TRUSS CEILING
BRANCH
LINE
ATTIC
SPRINKLER RIDGE
AP or STANDARD
SPRAY SPRINKLER
22" (558,8 mm) MAX.
16" (406,4 mm) MIN.
-or-
FOR A ROOF PITCH
LESS THAN 4:12 (33%),
12" (304,8 mm) MAXIMUM
BELOW PEAK AND 1"
(25,4 mm) MINIMUM
BELOW BOTTOM OF
TOP CHORD OR
RAFTER
BB, SD or HIP ATTIC
SPRINKLER
STANDARD
TRUSS
SCISSOR
TRUSS
18" MIN.
(457,2 mm) 26'-0" (7,92 m)MINIMUM
AP or
STANDARD
SPRAY
SPRINKLERS
BB, SD or HIP
ATTIC
SPRINKLER
6" (152,4 mm)
MINIMUM
TRUSS
BB, SD or HIP
SPRINKLER
CEILING
BRANCH
LINE
RIDGE
6" (152,4 mm)
MAXIMUM
BB or HIP
ATTIC
SPRINKLER
22" (558,8 mm) MAX.
16" (406,4 mm) MIN.
BOTTOM OF SHEATHING
FIGURE 1 FIGURE 2
FIGURE 3 FIGURE 4
FIGURE 5 FIGURE 6
FIGURE 7 FIGURE 8
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JOIST
NON-COMBUSTIBLE
INSULATION FOR FIRE
PROTECTION OF CPVC
PIPE, NOT FREEZE
PROTECTION
12" MIN.
(304,8 mm)
12" MIN.
(304,8 mm)
CEILING
CEILING
SPRINKLER
6" MIN.
(152,4 mm)
CPVC PIPE
& FITTINGS
ATTIC
SPRINKLER
PROTECTED
SPACE
JOISTCEILING
SPRINKLER
6" MIN.
(152,4 mm)
CPVC PIPE
& FITTINGS
NON-COMBUSTIBLE INSULATION
FOR FIRE PROTECTION OF CPVC PIPE,
NOT FREEZE PROTECTION
OPTION BOPTION A
CEILING
ATTIC
SPRINKLER
PROTECTED
SPACE
6" MIN.
(152,4 mm)
CPVC PIPE
& FITTINGS
NON-COMBUSTIBLE INSULATION
FOR FIRE PROTECTION OF CPVC PIPE,
NOT FREEZE PROTECTION
ATTIC
SPRINKLER
PROTECTED
SPACE
JOIST
CEILING
CEILING
VERTICAL
RISE
CEILING
ELEVATION
CHANGE
8" MIN.
(203,2 mm)
DRAFT CURTAIN
(SHOWN)
OR FULL WALL
TO ROOF DECK
WHEN ANGLE "A" DOES
NOT EQUAL ANGLE "B"
SINGLE DIRECTIONAL
SPRINKLERS AS
APPROPRIATE FOR
RESPECTIVE SLOPE
A B
CEILING
JOIST
BB, SD or HIP
COVERAGE ON
HORIZONTAL
AP or STANDARD
SPRAY SPRINKLER
COVERAGE ON SLOPE
AP or STANDARD
SPRAY SPRINKLER
COVERAGE ON SLOPE
BB, SD or HIP
COVERAGE ON
HORIZONTAL
TOP OF
INSULATION
NON-COMBUSTIBLE
INSULATION
ROOF JOIST
OR TOP CHORD
ROOF JOIST
OR TOP CHORD
MAXIMUM
2" (50 mm) VENT
PERMITTED
FIGURE 9B
FIGURE 9C
FIGURE 9A
FIGURE 9 
NON-COMBUSTIBLE INSULATION 
FOR THE PROTECTION OF CPVC PIPE
FIGURE 10 
PERMITTED USE OF ATTIC SPRINKLERS 
FOR MISMATCHED SLOPES
FIGURE 11 
COVERAGE STARTING POINT AT EAVE
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7'-6" (2,3 m) MAX. HORIZONTAL
HIP
RIDGES
6'-0" (1,8 m) MAX.
3'-0" (0,9 m) MIN.
ON HIP SLOPE
SEE FIG. 11
3'-0" (0,9 m)
MAX. ON
HIP SLOPE
OUTSIDE
WALLMAXIMUM
28'-0" (8,5 m)
HORIZONTAL
RIDGE LINE
RAFTERS IN HIP SLOPE
AREA PERPENDICULAR
TO OUTSIDE WALL
ROOF
SLOPE
HIP
SLOPE
HIP SPRINKLERS
PROTECT AREA ON
BOTH SIDES OF
HIP RIDGE
SEE FIG. 11
BACK
TO BACK
SPRINKLERS
HIP RIDGES
OUTSIDE WALL
6'-0" (1,8 m) MAX.6'-0" (1,8 m) MAX.
CPVC PIPE MAY BE USED IN SHADED AREA ONLY
FOR CEILING PROTECTION BELOW (SEE PAGE 6)
WHERE AN AREA
(SHOWN NON-SHADED)
IS PROTECTED
WITH AP SPRINKLERS,
CPVC MAY BE
USED FOR CEILING
PROTECTION BELOW
(SEE PAGE 6)
HIP
SLOPE
RIDGE LINE
ROOF
SLOPE
BACK
TO BACK
SPRINKLERS
TRUSSES IN HIP SLOPE AREA
PARALLEL TO OUTSIDE WALL
STANDARD SPRAY
SPRINKLERS INSTALLED
PER NFPA 13 IN HIP SLOPE
AREA WHEN TRUSSES
ARE FRAMED PARALLEL
TO OUTSIDE WALL
SINGLE
DIRECTIONAL
SPRINKLERS
MAXIMUM
40'-0" (12,2 m)
HORIZONTAL
ROOF SPAN
(COVERAGE)
3'-0" (0,9 m)
MAX. ON
HIP SLOPE
3'-0" (0,9 m)
MAX. ON
HIP SLOPE
CPVC PIPE MAY BE USED IN SHADED AREA ONLY
FOR CEILING PROTECTION BELOW (SEE PAGE 6)
WHERE AN AREA
(SHOWN NON-SHADED)
IS PROTECTED
WITH AP SPRINKLERS,
CPVC MAY BE
USED FOR CEILING
PROTECTION BELOW
(SEE PAGE 6)
HIP
SLOPE
RIDGE LINE
ROOF
SLOPE
BACK
TO BACK
SPRINKLERS
TRUSSES IN HIP SLOPE AREA
PARALLEL TO OUTSIDE WALL
6'-0" (1,8 m) MAX.STANDARD SPRAY
SPRINKLERS INSTALLED
PER NFPA 13 IN HIP SLOPE
AREA WHEN TRUSSES
ARE FRAMED PARALLEL
TO OUTSIDE WALL
HIP RIDGES
OUTSIDE WALL
FIGURE 12 
HIP ROOF INSTALLATION 
WITH RAFTERS FRAMED 
PERPENDICULAR TO 
OUTSIDE WALL 
(SHOWN WITH HIP 
SPRINKLERS PROTECTING 
HIP SLOPE AND ADJACENT 
AREAS TO HIP SLOPE)
FIGURE 13A 
HIP ROOF INSTALLATION 
WITH TRUSSES FRAMED 
PARALLEL TO OUTSIDE WALL 
(SHOWN WITH STANDARD 
SPRAY OR AP SPRINKLERS 
IN HIP SLOPE)
FIGURE 13B 
HIP ROOF INSTALLATION 
WITH TRUSSES FRAMED 
PARALLEL TO OUTSIDE WALL 
(SHOWN WITH STANDARD 
SPRAY OR AP SPRINKLERS IN 
HIP SLOPE AND ADJACENT 
AREAS TO HIP SLOPE)
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10'-0" MAX.
(3,05 m)
AP
SPRINKLER
COVERAGE
AP
SPRINKLERS
SPACED
7'-0" (1,8 m)
TO
10'-0" (3,0 m)
ON CENTER
6'-0" MAX.
(1,83 m)
4'-0" MIN.
(1,22 m)
6'-0"
(1,83 m)
MAX.
BB ATTIC
SPRINKLER
SEE FIG. 11
BB SPAN
(TABLE A)
10'-0" MAX.
(3,05 m)
AP SPRINKLER
COVERAGE
SD ATTIC
SPRINKLER
6'-0" MAX.
(1,83 m)
4'-0" MIN.
(1,22 m)
6'-0"
(1,83 m)
MAX.
SEE FIG. 11
AP
SPRINKLERS
SPACED
7'-0" (1,8 m)
TO
10'-0" (3,0 m)
ON CENTER
SD SPAN
(TABLE A)
BB
SPAN
(TABLE A)
10'-0"
(3,0 m)
10'-0"
(3,0 m)
PERIMETER
PROTECTION
AREA
HIP
SPRINKLERS
BACK
TO BACK
SPRINKLERS
ROOF
SLOPE
10'-0"
(3,0 m)
HIP
SLOPE
AP
SPRINKLERS
AT THE EAVES
HIP
RIDGES
RIDGE
LINE
CPVC PIPE MAY
BE USED IN SHADED
AREA FOR CEILING
PROTECTION BELOW
(SEE PAGE 6)
7'-0" to 10'-0"
(2,1 m to 3,0 m)
ON CENTER FOR
AP SPRINKLERS
FIGURE 14A FIGURE 14B
FIGURE 15
Attic Spaces Greater Than 60 ft (18,3m) up to 80 ft (24,4m) Wide, (refer to Figures 14 and 15).
Only 8.0 K, BB Sprinklers in conjunction with AP Sprinklers or Standard Spray Sprinklers can be used to protect attics up 
to 80 ft (24,4 m) wide.
NOTES:
• Attics over 80 ft (24,4 m) wide must use Standard Spray Sprinklers throughout because Attic Sprinklers have not been 
tested in this scenario.
• For single ridge construction (refer to Figure 14A and 14B), use 8.0K, BB Sprinklers to protect the center portion. AP 
Sprinklers (refer to Figure 14A) or Standard Spray Sprinklers (refer to Figure 14B) are then used to protect up to 10 ft 
(3,1 m) of width at the eaves beyond the maximum allowable 60 ft (18,3 m) span of the 8.0K, BB Sprinklers.
• For hip roof construction (refer to Figure 15), use 8.0K, BB Sprinklers in the center portion and HIP Sprinklers can be 
located down the entire hip. AP Sprinklers or Standard Spray Sprinklers are then used to protect up to 10 ft (3,1 m) of 
width at the eaves beyond the maximum allowable 60 ft (18,3 m) span of the 8.0K, BB Sprinklers, and the maximum 
allowable horizontal coverage of the HIP Sprinklers.
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There can be a maximum of a 6 in. (152,4 mm) high Horizontal Obstruction as long as it is 36 in. (914,4 mm), measured 
vertically, below the Attic Sprinkler. If the obstruction is closer or larger, there must be a sprinkler on the other side of the 
obstruction. Refer to Figures 16A and 16B. This criteria does not limit the top chord of the trusses or the depth of the raf-
ter, but does limit the obstructions that run across the trusses or rafters.
BB ATTIC
SPRINKLER
6" MAX.
(152,4 mm)
36" MIN.
(914,4 mm)
NO
ADDITIONAL
SPRINKLER
REQUIRED
3-1/2" MIN.
(88,9 mm)
AIR SPACE
BB ATTIC
SPRINKLERANY
DISTANCE
ADDITIONAL AP
OR STANDARD SPRAY
SPRINKLER REQUIRED
(LOCATE PER FIGURE
14A OR 14B)
GREATER
THAN 6"
(152,4 mm)
6" (152,4 mm)
MINIMUM
36" (914,4 mm)
MINIMUM
BB ATTIC
SPRINKLER
NO
ADDITIONAL
SPRINKLER
REQUIRED
4'-0" (1,2 m)
MAXIMUM
LESS THAN
6" (152,4 mm)
36" (914,4 mm)
MINIMUM
BB ATTIC
SPRINKLER
GREATER THAN
4'-0" (1,2 m)
ADDITIONAL AP
OR STANDARD SPRAY
SPRINKLER(S)
REQUIRED (LOCATE
PER FIGURE
14A OR 14B)
40"-48" (1016,0 mm-1219,2 mm)
30"-40" (762,0 mm-1016,0 mm)
20"-30" (508,0 mm-762,0 mm)
10"-20" (254,0 mm-508,0 mm)
8"-10" (203,2 mm-254,0 mm)
4"-8" (101,4 mm-203,2 mm)
1"-4" (25,4 mm-101,6 mm)
1/2"-1" (12,7 mm-25,4 mm)
> 48" (1219,2 mm)
Maximum
Horizontal
Dimension of
Obstruction
All Vertical Obstructions
Dimension A
Any Distance
25'-0" (7,62 m)
20'-0" (6,10 m)
15'-0" (4,57 m)
10'-0" (3,05 m)
5'-0" (1,52 m)
24" (609,6 mm)
12" (304,8 mm)
6" (152,4 mm)
Minimum
Horizontal
Distance to
Obstruction
< 6" (152,4 mm)
Distance B
NO
YES
NO
NO
NO
NO
NO
NO
NO
YES
Additional
Sprinkler
Required
Beyond
Obstruction
DIMENSION A
PER TABLE
ADDITIONAL AP
OR STANDARD SPRAY
SPRINKLER REQUIRED
(LOCATE PER FIGURE
14A OR 14B)
DIMENSION B
PER TABLE
If the Horizontal Obstruction is below the sprinkler, there 
must be 6 in. (152,4 mm) clearance over the top of the 
obstruction, and the obstruction must be 4 ft (1,2 m) or 
less in width to allow water to pass both over and under 
the obstruction. The clearance is measured perpendicu-
lar to and from the bottom of the rafter. If there is not  
6 in. must be located on the other side of the obstruc-
tion. If the obstruction is greater than 4 ft (1,2 m) in width, 
a sprinkler must be added below the obstruction. Refer 
to Figures 16C and 16D, where the maximum spacing for 
AP Sprinklers is 12 ft (3,7 m) and Standard Spray Sprin-
klers is 15 ft (4,6 m).
For Vertical Obstructions, the maximum dimension of the 
obstruction is its width and the horizontal distance away 
from the obstruction is measured horizontally.
FIGURE 16A FIGURE 16B
FIGURE 16C
FIGURE 16D
FIGURE 16E
FIGURE 16 (1 OF 2)  
OBSTRUCTIONS TO WATER DISTRIBUTION — BB, SD AND HIP
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When a BB Sprinkler is 36 in. (914,4 mm) or greater above 
the space, and 36 in. (914,4 mm) or greater clearance 
above the space is present, additional sprinklers are not 
needed.
When a BB Sprinkler is 36 in. (914,4 mm) or greater above 
the space, and a 12 to 36 in. (304,8 to 914,4 mm) clear-
ance above the space is present, Intermediate Level Stan-
dard Sprinklers are to be installed to protect the obstructed 
area.
Otherwise, the area beyond the mechanical space is to be 
protected as shown by installing Standard Spray Sprinklers 
as necessary or by constructing a shear wall and installing 
SD Sprinklers.
Note: In all cases, the mechanical space or similar compartmented 
space is to be sprinklered per its respective hazard rating and sep-
arated from the light hazard attic space by construction that has a 
fire resistance rating based on the water supply duration required 
for the hazard rating within the mechanical space or similar com-
partmented space.
When a BB Sprinkler can be installed below or between 
stiffeners and maintain the 16 to 22 in. (404,4 to 558,8 
mm) distance to the peak, as well as the “V” and “H” 
clearance to the stiffeners, additional sprinklers are not 
required.
When the stiffeners are located a minimum of 12 in. 
(304,8 mm) below the BB Sprinkler, the stiffeners are 
7-1/2 in. (190,5 mm) maximum in width, the openings are 
12 in. (304,8 mm) minimum, and there is 70% minimum 
open area, additional sprinklers are not required. 
Otherwise, additional sprinklers are required as shown.
FIGURE 16F 
AREA OUTSIDE OF MECHANICAL SPACE  
OR SIMILAR COMPARTMENTAL SPACE
FIGURE 16G 
PIGGYBACK TRUSSES
-OR-
36" (914,4 mm)
OR GREATER
4" (101,6 mm) TO
6" (152,4 mm) TYP.
ADD SHEAR WALL AND
PROTECT WITH SINGLE
DIRECTIONAL SPRINKLERS
MECHANICAL
SPACE
PROTECT WITH
STANDARD SPRAY
SPRINKLERS
MECHANICAL SPACE
LESS THAN
12" (304,8 mm)
12" (304,8 mm) TO
36" (914,4 mm)
BB ATTIC
SPRINKLER
4" (101,6 mm) TO
6" (152,4 mm) TYP.
BB ATTIC
SPRINKLER
36" (914,4 mm)
OR GREATER
NO
ADDITIONAL
SPRINKLERS
REQUIRED
BB ATTIC
SPRINKLER
36" (914,4 mm)
OR GREATER
STANDARD
SPRAY SPRINKLER
STANDARD
SPRAY SPRINKLER
STANDARD
SPRAY SPRINKLER
MECHANICAL
SPACE
INTERMEDIATE
LEVEL
STANDARD SPRAY
SPRINKLER
BB ATTIC
SPRINKLER
22" (558,8 mm) MAX.
16" (406,4 mm) MIN.
BB ATTIC
SPRINKLER
70% MINIMUM
OPEN AREA
7-1/2" MAX.
(190,5 mm)
12" MIN.
(304,8 mm)
LESS THAN
70% OPEN AREA,
OPENINGS LESS THAN
12" (304,8 mm) WIDE,
OR STIFFENERS
GREATER THAN
7-1/2" (190,5 mm)
WIDE
SINGLE
DIRECTIONAL
SPRINKLER
INSTALL
DRAFT CURTAIN
OR FULL WALL
INTERMEDIATE
LEVEL
STANDARD
SPRINKLER
SINGLE
DIRECTIONAL
SPRINKLER
BB ATTIC
SPRINKLER OR
STANDARD SPRAY
SPRINKLER
STIFFENERS
STIFFENERS
12" MIN.
(304,8 mm)
3-1/2" MIN.
(88,9 mm)
AIR SPACE
"V"
BOTTOM
PLANE OF
STIFFENERS
TOP OF
DEFLECTOR
"V"
"H"
BB1
0"
V + 15"
0"
H
BB2
V + 10"
0"
BB3
V + 8"V > 0"
0"
V
FIGURE 16 (2 OF 2) OBSTRUCTIONS TO WATER DISTRIBUTION — BB, SD, AND HIP
(Obstructions to Water Distribution for Attic Sprinklers Differ from Standard Sprinklers as Shown)
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NON-COMBUSTIBLE
INSULATION FOR FIRE
PROTECTION OF CPVC
PIPE, NOT FREEZE
PROTECTION
NON-COMBUSTIBLE
INSULATION FOR FIRE
PROTECTION OF CPVC
PIPE, NOT FREEZE
PROTECTION
12" MIN.
(304,8 mm)
AP
SPRIG
AP
SPRINKLER
12" MIN.
(304,8 mm)
OPTION A
6" MIN.
(152,4 mm)
AP
SPRIG
AP
SPRINKLER
6" MIN.
(152,4 mm)
CEILING
JOIST
3'-0" MAX.
(0,9 m)
JOIST
12" MIN.
(304,8 mm)
OPTION B
12" MIN.
(304,8 mm)
10'-0" MAX.
(3,0 m)
CEILING
OPTION B
CEILING
JOIST
OPTION A
CEILING
JOIST
NON-COMBUSTIBLE
INSULATION FOR FIRE
PROTECTION OF CPVC
PIPE, NOT FREEZE
PROTECTION
NON-COMBUSTIBLE
INSULATION FOR FIRE
PROTECTION OF CPVC
PIPE, NOT FREEZE
PROTECTION
AP
SPRIG
AP
SPRINKLER
6" MIN.
(152,4 mm)
AP
SPRIG
AP
SPRINKLER
6" MIN.
(152,4 mm)
3'-0" MAX.
(0,9 m)
10'-0" MAX.
(3,0 m)
Horizontal
Distance
(A)
Minimum
Vertical Distance
Below Deector
(B)
≤6"
(≤152,4 mm)
3"
(76,2 mm)
>6" to 9"
(>152,4 mm to 228,6 mm)
4"
(101,6 mm)
>9" to 12"
(>228,6 mm to 304,8 mm)
6"
(88,9 mm)
>12" to 15"
(>304,8 mm to 381,0 mm)
8"
(203,2 mm)
>15" to 18"
(>381,0 mm to 457,2 mm)
9-1/2"
(241,3 mm)
>18" to 24"
(>457,2 mm to 609,6 mm)
12-1/2"
(317,5 mm)
>24" to 30"
(>609,6 mm to 762,0 mm)
15-1/2"
(393,7 mm)
>30"
(>762,0 mm)
18"
(457,2 mm)
A ≥ 3C or 3D
A ≤ 24" (609,6 mm)
(Use dimension C or D,
whichever is greater)
AP
SPRINKLER
C
D
A
OBSTRUCTION
A
AP
SPRINKLER
AP
SPRINKLER
A
B
OBSTRUCTION
ELEVATION VIEW PLAN VIEW
C
D
OBSTRUCTION
FIGURE 17A 
EXPOSED CPVC  
WITH AP SPRINKLERS  
AND  
BRANCHLINE OVER 
JOISTS
FIGURE 17B 
EXPOSED CPVC  
WITH AP SPRINKLERS  
AND  
BRANCHLINE WITHIN 
JOISTS
FIGURE 18 
OBSTRUCTIONS TO WATER 
DISTRIBUTION FOR  
MODEL AP SPRINKLERS
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HYDRAULIC CALCULATIONS
Attic sprinklers must be calculated in conformance with these guidelines. In all cases, the design area shall include the 
most hydraulically demanding sprinklers. More than one set of calculations may be required to prove different situations.
For individual areas requiring more than four AP Sprinklers, the maximum area of attic protected by AP Sprinklers is limited 
to 3000 ft2 (279 m2) in any single area. Areas must be separated by a minimum of 15 ft (4,6 m) by an area protected by BB, 
SD,or HIP Sprinklers, in order to be considered separate areas.
The hydraulic calculations have been divided into three parts as follows:
• FIGURE 20-A: “Attics Protected Entirely By BB, SD, and HIP Attic Sprinklers”.
20-A-1 (Page 18) BB Sprinklers
20-A-2 (Page 18) BB and HIP Sprinklers
20-A-3 (Page 19) BB and SD Sprinklers
20-A-4 (Page 19) SD Sprinklers
20-A-5 (Page 19) SD and HIP Sprinklers
20-A-6 (Page 19) HIP Sprinklers
• FIGURE 20-B: “Attics Protected With A Mixture Of BB. SD, and HIP Attic Sprinklers And AP Sprinklers”.
20-B-1 (Page 20) SD Sprinklers and AP Sprinklers At The Ridge
20-B-2 (Page 20) BB Sprinklers and AP Sprinklers At The Eaves or Beyond An Obstruction
20-B-3 (Page 21) BB Sprinklers and AP Sprinklers At The Hip
20-B-4 (Page 21) BB Sprinklers, SD Sprinklers, HIP Sprinklers, and AP Sprinklers At The Hip
20-B-5 (Page 22) BB, SD, or HIP Sprinklers and AP Sprinklers in a Dormer, at a Cross, or at an Ell
20-B-6 (Page 22) BB,SD, or HIP Sprinklers and AP Sprinklers Separated By Compartmentalization
• FIGURE 20-C: “Attics Protected With A Mixture Of BB. SD, and HIP Attic Sprinklers And Standard Spray 
 Sprinklers”.
20-C-1 (Page 23) SD Sprinklers and Standard Spray Sprinklers At The Ridge
20-C-2 (Page 23) BB Sprinklers and Standard Spray Sprinklers At The Eaves or Beyond An Obstruction
20-C-3 (Page 24) BB Sprinklers and Standard Spray Sprinklers At The Hip
20-C-4 (Page 25) BB Sprinklers, SD Sprinklers, HIP Sprinklers, and Standard Spray Sprinklers At The Hip
20-C-5 (Page 26) BB, SD, or HIP Sprinklers and Standard Spray Sprinklers in a Dormer, at a Cross, or at an Ell
20-C-6 (Page 26) BB, SD, or HIP Sprinklers and Standard Sprinklers Separated By Compartmentalization
B
A A
B
A
VERTICAL RISER VERTICAL RISER
BRANCHLINE
VERTICAL SPRIG
ARMOVER SPRIG
ANGLE SPRIG
ARMOVER
DIRECT MOUNT
BRANCHLINE
A = 6" (150 mm) MAX.
B = 12" (300 mm) MAX.
MODEL BB
BACK TO BACK
MODEL SD
SINGLE DIRECTIONAL MODEL HIP
MODEL AP
OR STANDARD
SPRAY
FIGURE 19
FIGURE 20 
HYDRAULIC CALCULATIONS
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RIDGE
DRY SYSTEM SHOWN
RIDGE
DRY SYSTEM SHOWN
RIDGE
DRY SYSTEM SHOWN
HIP
HI
P
VA
LL
EY
FIGURE 20-A-1. BB SPRINKLERS
• Wet Systems: Calculate the most 
demanding five sprinklers.
• Dry Systems: Calculate the most 
demanding seven sprinklers. See 
the adjacent figure.
FIGURE 20-A-2. BB AND HIP 
SPRINKLERS
• Wet Systems: Calculate the most 
demanding five sprinklers.
• Dry Systems: Calculate the most 
demanding seven sprinklers. Then 
calculate the most demanding 
contiguous nine sprinklers with a 
maximum of seven to be BB Sprin-
klers. See the adjacent figures. Use 
the most demanding calculation.
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DRY SYSTEM SHOWN
RIDGE
OBSTRUCTION
DRY SYSTEM SHOWN
RIDGE
WALL OR
DRAFT CURTAIN
AT RIDGE
HIP
DRY SYSTEM SHOWN
RIDGE
WALL OR
DRAFT CURTAIN
AT RIDGE
WET SYSTEM SHOWN
HI
PHIP
HI
P HIP
FIGURE 20-A-3. BB AND SD 
SPRINKLERS
• Wet Systems: Calculate the most
demanding five BB Sprinklers
plus two SD Sprinklers.
• Dry Systems: Calculate the most
demanding seven BB Sprinklers
plus up to two SD Sprinklers. See
the adjacent figure.
FIGURE 20-A-4. SD SPRIN-
KLERS
• Wet Systems: Calculate the most
demanding five SD Sprinklers.
• Dry Systems: Calculate the most
demanding nine SD Sprinklers.
See the adjacent figure.
FIGURE 20-A-5. SD AND HIP 
 SPRINKLERS
• Wet Systems: Calculate the most
demanding five sprinklers.
• Dry Systems: Calculate the most
demanding nine sprinklers with
a maximum of seven to be SD
Sprinklers. See the adjacent
figure.
FIGURE 20-A-6. HIP SPRIN-
KLERS
• Wet Systems: Calculate the most
demanding five sprinklers. See
the adjacent figure.
• Dry Systems: Calculate the most
demanding nine sprinklers.
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DRY SYSTEM SHOWN
WALLS OR
DRAFT
CURTAINS
RIDGE
DRY SYSTEM SHOWN
RIDGE
DRY SYSTEM SHOWN
OBSTRUCTION
RIDGE
DRY SYSTEM SHOWN
FIGURE 20-B-1. SD SPRINKLERS 
AND AP SPRINKLERS AT THE 
RIDGE
• Wet Systems: Calculate the most 
demanding five sprinklers of one 
type. Use the most demanding 
calculation.
• Dry Systems: Calculate the most 
demanding nine SD Sprinklers, 
and then calculate the most 
demanding seven AP Sprinklers. 
Use the most demanding calcula-
tion. See the adjacent figure.
FIGURE 20-B-2. BB OR SD 
SPRINKLERS AND AP SPRIN-
KLERS AT THE EAVES OR BE-
YOND AN OBSTRUCTION
• Wet Systems: Calculate the 
most demanding five BB or SD 
Sprinklers plus up to two most 
demanding AP Sprinklers.
• Dry Systems: Calculate the most 
demanding seven BB or SD 
Sprinklers plus up to two most 
demanding AP Sprinklers. See the 
adjacent figures.
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AREA 2
WITH AP
SPRINKLERS
AREA 1
WITH BB
SPRINKLERS
AREA 3
WITH AP
SPRINKLERS
MINIMUM
SEPARATION
15'-0" (4,6 m)
STAGGERED
SPACING WHEN
MORE THAN
ONE ROW
DRY SYSTEM SHOWN
RIDGE
WALL OR
DRAFT
CURTAIN
MINIMUM
SEPARATION
15'-0" (4,6 m)
AREA 1
WITH BB & SD
SPRINKLERS
AREA 2
WITH AP
SPRINKLERS
AREA 3
WITH AP
SPRINKLERS
FIGURE 20-B-3.  
BB SPRINKLERS AND AP SPRIN-
KLERS AT THE HIP
Where the total number of AP Sprinklers 
at the hip is greater than four:
• Wet Systems: Calculate the most 
demanding five BB Sprinklers 
plus the two most demanding 
AP Sprinklers. Then calculate 
the most demanding area up to 
1500 ft2 (137 m2) having AP Sprin-
klers, for example, Area 2 in the 
adjacent upper figure. Use the most 
demanding calculation.
• Dry Systems: Calculate the most 
demanding seven BB Sprinklers 
plus the two most demanding 
AP Sprinklers. Then calculate 
the most demanding area up to 
1950 ft2 (181 m2) having AP Sprin-
klers, for example, Area 2 in the 
adjacent upper figure. Use the most 
demanding calculation.
FIGURE 20-B-4. BB SPRINKLERS, 
SD SPRINKLERS, HIP SPRIN-
KLERS, AND AP SPRINKLERS AT 
THE HIP
Where the total number of AP Sprinklers 
at the hip is four or less:
• Wet Systems: Calculate the most de-
manding five BB, SD, or HIP Sprin-
klers plus up to two most demanding 
AP Sprinklers.
• Dry Systems: Calculate the most 
demanding nine BB, SD, or HIP 
Sprinklers plus up to two most 
demanding AP Sprinklers (Of the 
nine BB, SD, or HIP Sprinklers, 
calculate up to a maximum of seven 
BB Sprinklers, see adjacent upper 
figure).
Where the total number of AP Sprinklers 
at the hip is greater than four:
• Wet Systems: Calculate up to the 
most demanding five BB, SD, or 
HIP Sprinklers plus the two most 
demanding AP Sprinklers. Then 
calculate the most demanding area 
up to 1500 ft2 (137 m2) having AP 
Sprinklers, for example, Area 2. Use 
the most demanding calculation.
• Dry Systems: Calculate up to the 
most demanding nine BB, SD, or 
HIP Sprinklers, plus the two most 
demanding AP Sprinklers, and then 
calculate the most demanding area 
up to 1950 ft2 (181 m2) having AP 
Sprinklers, for example, Area 2. Use 
the most demanding calculation.
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AP
SPRINKLERS
(4 OR LESS)
AP
SPRINKLERS
(4 OR LESS)
AP
SPRINKLERS
(4 OR LESS)
AP
SPRINKLERS
(4 OR LESS)
RIDGE
WALL
RIDGE
DORMER
BUILT ON TOP
OF ROOF OR
SHEATHING
FIGURE 20-B-5. BB, SD, OR HIP 
SPRINKLERS AND AP SPRIN-
KLERS IN A DORMER, AT A 
CROSS, AT A HIP, OR AT AN ELL
Where the quantity of AP Sprinklers 
in each dormer, cross, or ell is four or 
less (see the adjacent figure) and all 
of the dormers, crosses and ells meet 
the maximum four AP Sprinkler crite-
ria, calculate the BB, SD, or HIP Sprin-
kler demand as described in Part A-1 
through A-6 or Part B-1 through B-4, 
plus up to two of the most demanding 
AP Sprinklers in the dormer, cross, or 
ell that is adjacent to the BB, SD, or HIP 
Sprinklers that are being included in the 
demand calculation.
Where the quantity of AP Sprinklers in 
any dormer, cross, or ell is greater than 
four, refer to Figure B- 3.
FIGURE 20-B-6. BB,SD, OR HIP 
SPRINKLERS AND AP SPRIN-
KLERS SEPARATED BY  
COMPARTMENTALIZATION
• Wet Systems: Calculate the BB,
SD, or HIP Sprinkler demand as
described in Part A-1 through A-6 or
Part B-1 through B-4. Then calculate
the most demanding area up to
1500 ft2 (137 m2) having AP Sprin-
klers. Use the most demanding
calculation. See the adjacent figure.
• Dry Systems: Calculate the BB,
SD, or HIP Sprinkler demand as
described in Part A-1 through A-6 or
Part B-1 through B-4. Then calculate
the most demanding area up to
1950 ft2 (181 m2) having AP Sprin-
klers. Use the most demanding
calculation. See the adjacent figure.
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DRY SYSTEM SHOWN
WALLS OR
DRAFT
CURTAINS
RIDGE
DRY SYSTEM SHOWN
OBSTRUCTION
RIDGE
FIGURE 20-C-1. SD SPRINKLERS 
AND STANDARD SPRAY SPRIN-
KLERS AT THE RIDGE
• Wet Systems: Calculate the most 
demanding five sprinklers of one 
type. Use the most demanding 
calculation.
• Dry Systems: Calculate the most 
demanding nine SD Sprinklers. Then 
calculate the most demanding seven 
Standard Spray Sprinklers. Use the 
most demanding calculation. See 
the adjacent figures.
FIGURE 20-C-2. BB SPRINKLERS 
AND STANDARD SPRAY SPRIN-
KLERS BEYOND AN OBSTRUCTION
• Wet Systems: Calculate the most 
demanding five BB Sprinklers plus 
up to two most demanding Standard 
Spray Sprinklers.
• Dry Systems: Calculate the most 
demanding seven BB Sprinklers plus 
up to two most demanding Standard 
Spray Sprinklers. See the adjacent 
figures.
DRY SYSTEM SHOWN
RIDGE
2535 SQ. FT.
(235,5 SQ. METERS)
SECOND CALCULATION
DRY SYSTEM SHOWN
RIDGE
FIRST CALCULATION
NOTE:
Dry Pipe = 1500 SQ. FT.  (NFPA Light Hazard) x 1.3 x 1.3 = 2535 SQ. FT.
FIGURE 20-C-3. BB SPRINKLERS 
AND STANDARD SPRAY SPRIN-
KLERS AT THE HIP
Where the total number of standard 
spray sprinklers at the hip is greater 
than four:
• Wet Systems: Calculate the most 
demanding five BB Sprinklers plus 
up to two most demanding Standard 
Spray Sprinklers. Then calculate the 
most demanding remote design 
area, including all sprinkler types,  as 
per NFPA 13. That is, area reduction 
for quick response and 30% 
increase for sloped ceilings. Use the 
most demanding calculation.
• Dry Systems: Calculate the most 
demanding seven BB Sprinklers 
plus up to two most demanding 
Stand Spray Sprinklers. Then 
calculate the most demanding 
design area, including all sprinkler 
types, as per NFPA 13. That is, 30% 
increase for sloped ceilings and 30% 
increase for dry systems. Include all 
sprinkler types within this area. See 
the adjacent figure. Use the most 
demanding calculation.
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DRY SYSTEM SHOWN
DRY SYSTEM SHOWN
RIDGE
WALL OR
DRAFT
CURTAIN
RIDGE
2535 SQ. FT.
(235,5 SQ. METERS)
DRY SYSTEM SHOWN
RIDGE
FIRST CALCULATION
SECOND CALCULATION
NOTE:
Dry Pipe = 1500 SQ. FT.  (NFPA Light Hazard) x 1.3 x 1.3 = 2535 SQ. FT.
FIGURE 20-C-4. BB SPRINKLERS, 
SD SPRINKLERS, HIP SPRIN-
KLERS, AND STANDARD SPRAY 
SPRINKLERS  
AT THE HIP
Where the total number of Standard 
Spray Sprinklers at the hip is four or 
less:
• Wet Systems: Calculate the most 
demanding five BB, SD, or HIP Sprin-
klers plus up to two most demanding 
Standard Spray Sprinklers.
• Dry Systems: Calculate the most 
demanding nine BB, SD, or HIP Sprin-
klers plus up to two most demand-
ing Standard Spray Sprinklers . Of the 
nine BB,SD, or HIP Sprinklers, calcu-
late up to a maximum of seven BB 
Sprinklers. See the adjacent upper 
figure.
Where the total number of standard 
spray sprinklers at the hip is greater 
than four:
• Wet Systems: Calculate the most 
demanding five BB, SD, or HIP Sprin-
klers plus up to two most demand-
ing Standard Spray Sprinklers. Then 
calculate the most demanding remote 
design area, including all sprinklers 
types, as per NFPA 13. That is, area 
reduction for quick response and 30% 
increase for sloped ceilings. Use the 
most demanding calculation.
• Dry Systems: Calculate the most 
demanding nine BB, SD, or HIP Sprin-
klers plus up to two most demand-
ing Standard Spray Sprinklers. Of the 
nine BB,SD, or HIP Sprinklers, cal-
culate up to a maximum of seven BB 
Sprinklers. See the adjacent upper fig-
ure. Then calculate the most demand-
ing design area, including all sprinkler 
types, as per NFPA 13. That is, 30% 
increase for sloped ceilings and 30% 
increase for dry systems. Include all 
sprinkler types within this area. See 
the adjacent figure.
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STANDARD SPRAY
SPRINKLERS
(4 OR LESS)
STANDARD SPRAY
SPRINKLERS
(4 OR LESS)
STANDARD SPRAY
SPRINKLERS
(4 OR LESS)
STANDARD SPRAY
SPRINKLERS
(4 OR LESS)
RIDGE
WALL
RIDGE
DORMER
BUILT ON TOP
OF ROOF OR
SHEATHING
FIGURE 20-C-6. BB, SD, OR HIP 
SPRINKLERS AND STANDARD 
SPRINKLERS SEPARATED BY 
COMPARTMENTALIZATION
Calculate the Attic Sprinkler demand 
as described in Part A-1 through A-6 or 
Part C-1 through C-4, and then calcu-
late the Standard Spray Sprinklers per 
NFPA 13. Use the most demanding cal-
culation. See the adjacent figure.
FIGURE 20-C-5. BB, SD, OR HIP 
SPRINKLERS AND STANDARD 
SPRAY SPRINKLERS IN A DOR-
MER, AT A CROSS, AT A HIP, OR 
AT AN ELL
Where the quantity of standard spray 
sprinklers in each dormer, cross, or ell 
is four or less (see the adjacent figure) 
and all of the dormers, crosses and ells 
meet the maximum four standard sprin-
kler criteria, calculate the Attic Sprin-
kler demand as described in Part A-1 
through A-6 or Part B-1 through B-4, 
plus up to two of the most demanding 
standard spray sprinklers in the dormer, 
cross, or ell that is adjacent to the Attic 
Sprinklers that are being included in the 
demand calculation.
Where the quantity of standard spray 
sprinklers in any dormer, cross, or ell 
is greater than four, refer to Figure C-3.
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100' (25,4 m)
60' (15,2 m) 20'
(5,1 m)
20'
(5,1 m)
40'
(10,2 m)
20'
(5,1 m)
60' (15,2 m)
100' (25,4 m)
20'
(5,1 m)
12
12
Calculation 1
Calculation 2
40'
(10,2 m)
40'
(10,2 m)
20'
(5,1 m)
100' (25,4 m)
60' (15,2 m)
Calculation 2
20'
(5,1 m)
40'
(10,2 m)
20'
(5,1 m)
100' (25,4 m)
60' (15,2 m)
12
12
Calculation 1
20'
(5,1 m)
MODEL AP SPRINKLERS 
WET PIPE SYSTEM
(Refer to Figure 20-B-3)
Calculation 1:
Calculate the most demanding five BB 
Sprinklers plus the two most demand-
ing AP Sprinklers.
Calculation 2:
Calculate the most demanding area 
up to 1500 ft² having AP Sprinklers. In 
this case the design area will be 800 ft² 
(40 ft. × 20 ft.)
Use the most demanding calculation to 
prove the adequacy of the water supply.
Where AP Sprinklers are utilized, CPVC 
pipe may be used to supply the AP 
Sprinklers, as well as the ceiling sprin-
klers below the AP Sprinklers. For more 
information, see Page 6.
STANDARD SPRAY SPRINKLERS 
WET PIPE SYSTEM
(Ref. Figure 20-C-3)
Calculation 1:
Calculate the most demanding five BB 
Sprinklers plus the two most demand-
ing Standard Spray Sprinklers.
Calculation 2:
Calculate the most demanding remote 
design area, including all sprinklers 
types, per NFPA 13 (i.e., area reduction 
for quick response and 30% increase 
for sloped ceilings). In this case the 
theoretical design area is 1463 ft² 
(1500 ft² × 0.75* × 1.3). The actual 
design area, however, will need to be 
1520 ft² to pick up the entire coverage 
area of the last BB Sprinkler.
Use the most demanding calculation 
to prove the adequacy of the water 
supply.
Where Standard Sprinklers are utilized, 
CPVC pipe CANNOT be used to supply 
the Standard Spray Sprinklers or the 
ceiling sprinklers below the Standard 
Spray Sprinklers.
* A 25% reduction for 20 ft. ceiling.
FIGURE 21 
EXAMPLE FOR A WET PIPE SYSTEM HYDRAULIC DESIGN AREA COMPARISON 
OF MODEL AP SPRINKLERS VERSES STANDARD SPRAY SPRINKLERS 
WHERE MODEL AP OR STANDARD SPRAY SPRINKLERS ARE USED IN HIP AREAS 
OUTSIDE THE SCOPE OF APPLICATION FOR MODEL BB BACK-TO-BACK SPRINKLERS
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100' (25,4 m)
60' (15,2 m)
40'
(10,2 m)
20'
(5,1 m)
Calculation 2
20'
(5,1 m)
60' (15,2 m)
100' (25,4 m)
40'
(10,2 m)
20'
(5,1 m)
Calculation 1
20'
(5,1 m)
12
12
40'
(10,2 m)
20'
(5,1 m)
40'
(10,2 m)
20'
(5,1 m)
12
12
Calculation 2
100' (25,4 m)
60' (15,2 m) 20'
(5,1 m)
Calculation 1
100' (25,4 m)
60' (15,2 m) 20'
(5,1 m)
MODEL AP SPRINKLERS DRY PIPE 
SYSTEM
(Ref. Figure 20-B-3)
Calculation 1:
Calculate the most demanding seven 
BB Sprinklers plus the two most 
demanding AP Sprinklers.
Calculation 2:
Calculate the most demanding area 
up to 1950 ft2 having AP Sprinklers. In 
this case the design area will be 800 ft2 
(40 ft. x 20 ft.)
Use the most demanding calculation to 
prove the adequacy of the water supply.
STANDARD SPRAY SPRINKLERS 
DRY PIPE SYSTEM
(Ref. Figure 20-C-3)
Calculation 1:
Calculate the most demanding seven BB 
Sprinklers plus the two most demanding 
Standard Spray Sprinklers.
Calculation 2:
Calculate the most demanding remote 
design area, including all sprinklers 
types, as per NFPA 13. That is, 30% 
increase for sloped ceilings and 30% 
increase for dry systems. In this case 
the theoretical design area will be 
2535 ft² (1500 ft² × 1.3 × 1.3). The actual 
design area, however, will need to be 
2720 ft² to pick up the entire coverage 
area of the last BB Sprinkler.
Use the most demanding calculation to 
prove the adequacy of the water supply.
FIGURE 22 
EXAMPLE FOR A DRY PIPE SYSTEM HYDRAULIC DESIGN AREA COMPARISON 
OF MODEL AP SPRINKLERS VERSES STANDARD SPRAY SPRINKLERS 
WHERE MODEL AP OR STANDARD SPRAY SPRINKLERS ARE USED IN HIP AREAS 
OUTSIDE THE SCOPE OF APPLICATION FOR MODEL BB BACK-TO-BACK SPRINKLERS
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IMPORTANT
Always refer to Technical Data 
Sheet TFP700 for the “INSTALLER 
WARNING” that provides cautions 
with respect to handling and instal-
lation of sprinkler systems and com-
ponents. Improper handling and 
installation can permanently damage 
a sprinkler system or its compo-
nents and cause the sprinkler to fail 
to operate in a fire situation or cause 
it to operate prematurely.
General 
Description
The Series EC-5, Extended Cover-
age Horizontal Sidewall Sprinklers 
are extended coverage, decorative 
3 mm glass bulb type spray sprin-
klers designed for use in hydraulically 
calculated sprinkler systems in light 
hazard, commercial occupancies such 
as churches, restaurant seating areas, 
hotels, educational facilities, offices, 
etc. With their coverage up to 16 feet 
(4,9 m) wide by 24 feet (7,3 m) long 
and maximum deflector to ceiling dis-
tance of 18 inches (450 mm), they are 
designed for installation along a wall or 
the side of a beam and just beneath 
a smooth and level ceiling. Horizontal 
sidewall sprinklers are commonly used 
instead of pendent or upright sprin-
klers due to aesthetics or building con-
struction considerations, where piping 
across the ceiling is not desirable.
The fast response thermal sensitiv-
ity rating of the Series EC-5, 3 mm 
Bulb Type Sprinklers provides a quick 
response extended coverage (QREC) 
rating for many of the coverage areas 
detailed in Tables B and C.
The recessed version of the Series 
EC-5 Extended Coverage Horizontal 
Sidewall Sprinkler utilizes a two-piece 
Style 50 Recessed Escutcheon. The 
Style 50 provides up to 3/8 inch (9,5 
mm) of total adjustment from the flush
sidewall position. The adjustment pro-
vided by the Recessed Escutcheon
reduces the accuracy to which the fixed
pipe lengths to the sprinklers must be
cut.
NOTICE
The Series EC-5 Sprinklers described 
herein must be installed and main-
tained in compliance with this docu-
ment, as well as with the applicable 
standards of the National Fire Protec-
tion Association, in addition to the stan-
dards of any other authorities having 
jurisdiction. Failure to do so may impair 
the performance of these devices.
The owner is responsible for maintain-
ing their fire protection system and 
devices in proper operating condition. 
The installing contractor or sprinkler 
manufacturer should be contacted with 
any questions.
Sprinkler 
Identification 
Number
TY3302 - EC HSW, 5.6K
TY3302 is a redesignation for C3302.
Technical 
Data
Approvals
UL and C-UL Listed
FM and NYC Approved
(Refer to Table A for complete approval 
information. The approvals apply to the 
service conditions indicated in the Design 
Criteria section.)
Maximum Working Pressure
175 psi (12,1 bar)
Pipe Thread Connection
1/2 inch NPT
Discharge Coefficient
K = 5.6 GPM/psi½ (80,6 LPM/bar½)
Temperature Ratings
Refer to Table A
Finishes
Sprinkler: Refer to Table D
Recessed Escutcheon: White Coated, 
Chrome Plated, or Brass Plated
Physical Characteristics
Frame  . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Button . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Sealing Assembly . .Beryllium Nickel w/TEFLON
Bulb . . . . . . . . . . . . . . . . . . . . . Glass (3 mm dia.)
Compression Screw . . . . . . . . . . . . . . . . .Bronze
Deflector . . . . . . . . . . . . . . . . . . . . . . . . . Copper
Operation
The glass bulb contains a fluid that 
expands when exposed to heat. When 
the rated temperature is reached, the 
fluid expands sufficiently to shatter the 
glass bulb, allowing the sprinkler to 
activate and water to flow.
Design 
Criteria
The Series EC-5 Extended Coverage 
Horizontal Sidewall Sprinklers must be 
installed and utilized in Light Hazard 
Occupancies, under smooth level 
ceilings as outlined in the applicable 
installation standard recognized by 
the Approval Agency (e.g., UL recog-
nizes NFPA 13, and FM recognizes the 
FM Loss Prevention Data Sheets). Only 
the Style 50 Recessed Escutcheon, as 
applicable, is to be used for recessed 
installations.
TFP298
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Installation
The Series EC-5 Sprinklers must 
be installed in accordance with this 
section.
Do not install any bulb type sprinkler 
if the bulb is cracked or there is a loss 
of liquid from the bulb. With the sprin-
kler held horizontally, a small air bubble 
should be present. The diameter of the 
air bubble is approximately 1/16 inch 
(1,6 mm).
A leak tight 1/2 inch NPT sprinkler joint 
should be obtained with a torque of 7 to 
14 ft.-lbs. (9,5 to 19,0 Nm). A maximum 
of 21 ft.-lbs. (28,5 Nm) of torque may 
be used to install sprinklers with 1/2 
NPT connections. Higher levels of 
torque may distort the sprinkler inlet 
and cause leakage or impairment of 
the sprinkler.
Do not attempt to make-up for insuf-
ficient adjustment in the escutcheon 
plate by under- or over-tightening the 
sprinkler. Readjust the position of the 
sprinkler fitting to suit.
Series EC-5 Sidewall Sprinkler
The Series EC-5 Sidewall Sprinklers 
must be installed in accordance with 
the following instructions.
Step 1. Horizontal sidewall sprinklers 
are to be installed with their center-
line perpendicular to the back wall and 
parallel to the ceiling. The word “TOP” 
on the deflector is to face towards the 
ceiling.
Step 2. With pipe thread sealant 
applied to the pipe threads, hand 
tighten the sprinkler into the sprinkler 
fitting.
Step 3. Tighten the sprinkler into the 
sprinkler fitting using only the W-Type 
6 Sprinkler Wrench (Ref. Figure 3). With 
reference to Figures 1, the W- Type 6 
Sprinkler Wrench is to be applied to the 
sprinkler wrench flats.
**
*
*
*
**
6 12345
2-1/16"
(52,4 mm)
1-5/16"
(33,3 mm)
5/16"
(7,9 mm)
SURFACE
ESCUTCHEON
PLATE SEATING
1-1/2"
(38,1 mm)
Sealing Assembly
Compression Screw
Frame-1
Button
Deector
-
-
-
-
-4
6
5
2
3
Bulb
Components
WRENCH
FLATS
7/16"
(11,1 mm)
NOMINAL
MAKE-IN
DEFLECTOR
HAT
1/2"
NPT
7/16"
(11,1 mm)
CENTERLINE
OF SPRINKLER
WATERWAY
Pipe thread
connections per
ISO 7-1 can be
provided on
special request.
Temperature
rating is indicated
on Deector.
MOUNTING
7/8" (22,2 mm)
1-1/8" (28,6 mm)
CLOSURE
MOUNTING
SURFACE
2-1/4" DIA.
(57,2 mm)
3/16" (4,8 mm)
7/16" (11,1 mm)
3/32"
(2,4 mm)
9/16±1/8"
(14,2±3,2 mm)
FACE OF
SPRINKLER
FITTING
2-7/8" DIA.
(73,0 mm)
FIGURE 1 
SERIES EC-5 EXTENDED COVERAGE 
HORIZONTAL SIDEWALL SPRINKLERS (TY3302)
FIGURE 2 
SERIES EC-5 RECESSED EXTENDED COVERAGE HORIZONTAL 
SIDEWALL SPRINKLER ASSEMBLY WITH TWO-PIECE 
3/8 INCH TOTAL ADJUSTMENT STYLE 50 RECESSED ESCUTCHEON
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Series EC-5 Recessed 
Sidewall Sprinkler
The Series EC-5 Recessed Sidewall 
Sprinklers must be installed in accor-
dance with the following instructions.
Step A. Horizontal sidewall sprinklers 
are to be installed with their center-
line perpendicular to the back wall and 
parallel to the ceiling. The word “TOP” 
on the deflector is to face towards the 
ceiling.
Step B. After installing the Style 50 
sprinkler threads and with pipe thread 
sealant applied to the pipe threads, 
hand tighten the sprinkler into the 
sprinkler fitting.
Step C. Tighten the sprinkler into the 
sprinkler fitting using only the W-Type 
7 Recessed Sprinkler Wrench (Ref. 
Figure 4). With reference to Figure 
1, the W-Type 7 Recessed Sprinkler 
Wrench is to be applied to the sprin-
kler wrench flats.
Step D. After the wall has been 
installed or the finish coat has been 
applied, slide on the Style 50 Closure 
over the Series EC-5 Sprinkler and 
push the Closure over the Mounting 
Plate until its flange comes in contact 
with the wall.
Care and 
Maintenance
The Series EC-5 Sprinklers must be 
maintained and serviced in accordance 
with this section.
Before closing a fire protection system 
main control valve for maintenance 
work on the fire protection system that 
it controls, permission to shut down the 
affected fire protection system must be 
obtained from the proper authorities 
and all personnel who may be affected 
by this action must be notified.
Absence of an escutcheon, which is 
used to cover a clearance hole, may 
delay the time to sprinkler operation in 
a fire situation.
Sprinklers that are found to be leaking 
or exhibiting visible signs of corrosion 
must be replaced.
Automatic sprinklers must never be 
painted, plated, coated or other-
wise altered after leaving the factory. 
Modified sprinklers must be replaced. 
Sprinklers that have been exposed to 
corrosive products of combustion, but 
have not operated, should be replaced 
if they cannot be completely cleaned 
by wiping the sprinkler with a cloth or 
by brushing it with a soft bristle brush.
Care must be exercised to avoid 
damage to the sprinklers before, 
during, and after installation. Sprin-
klers damaged by dropping, striking, 
wrench twist/slippage, or the like, must 
be replaced. Also, replace any sprin-
kler that has a cracked bulb or that has 
lost liquid from its bulb. (Ref. Installa-
tion Section).
The owner is responsible for the 
inspection, testing, and maintenance of 
their fire protection system and devices 
in compliance with this document, as 
well as with the applicable standards of 
the National Fire Protection Association 
(e.g., NFPA 25), in addition to the stan-
dards of any other authorities having 
jurisdiction. The installing contractor or 
sprinkler manufacturer should be con-
tacted relative to any questions.
It is recommended that automatic 
sprinkler systems be inspected, tested, 
and maintained by a qualified Inspec-
tion Service in accordance with local 
requirements and/or national code.
K TYPE TEMP. RATING
BULB 
LIQUID
SPRINKLER FINISH
NATURAL 
BRASS
CHROME 
PLATED POLYESTER**
†
5.6 
1/2” 
NPT
EC-HSW 
(TY3302)
135°F (57°C) Orange 1, 2, 4
155°F (68°C) Red 1, 2, 3, 4
200°F (93°C) Green 1, 2, 4
5.6 
1/2” 
NPT
RECESSED 
EC-HSW* 
(TY3302)
135°F (57°C) Orange 1, 2, 4
155°F (68°C) Red 1, 2, 3, 4
200°F (93°C) Green 1, 2, 4
NOTE:
1. UL Listed per Table B
2. C-UL Listed per Table B
3. FM Approved per Table C
4. Approved by the City of New York under MEA 113-04-E
* Installed with Style 50 Recessed Escutcheon
** Frame and deflector only
 † Sprinkler is available in Polyester color finishes as indicated in Table D
WRENCH RECESS
(END "A" USED
FOR TY3302)
WRENCH
RECESS
PUSH WRENCH
IN TO ENSURE
ENGAGEMENT
WITH SPRINKLER
WRENCHING AREA
FIGURE 3 
W-TYPE 6 SPRINKLER 
WRENCH
FIGURE 4 
W-TYPE 7 RECESSED  
SPRINKLER WRENCH
TABLE A 
LABORATORY LISTINGS AND APPROVALS
(REFER TO THE DESIGN CRITERIA SECTION)
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5.6 K EXTENDED COVERAGE HORIZONTAL SIDEWALL SPRINKLER (TY3302) 
AND RECESSED HORIZONTAL SIDEWALL SPRINKLER (TY3302)
Response 
Rating
Coverage 
Area1 
Ft x Ft (m x m)
Minimum 
Flow2 
GPM (LPM)
Minimum 
Pressure2 
PSI (BAR)
Deflector-to- 
Ceiling 
Distance3 
In. (mm)
Sprinkler 
Temperature 
Rating 
°F
Minimum 
Spacing4 
Ft (m)
Quick 16 x 16 (4,6 x 4,9) 26 (98) 21.6 (1,48) 4 to 18 (100 to 450) 135, 155 8 (2,4)
Quick 16 x 16 (4,6 x 4,9) 26 (98) 21.6 (1,48) 4 to 12 (100 to 300) 200 8 (2,4)
Quick 16 x 18 (4,9 x 5,5) 29 (110) 26.8 (1,85) 4 to 18 (100 to 450) 135, 155 8 (2,4)
Quick 16 x 20 (4,9 x 6,1) 32 (121) 32.7 (2,25) 4 to 18 (100 to 450) 135, 155 8 (2,4)
Standard 16 x 18 (4,9 x 5,5) 29 (110) 26.8 (1,85) 4 to 12 (100 to 300) 200 8 (2,4)
Standard 16 x 20 (4,9 x 6,1) 32 (121) 32.7 (2,25) 4 to 12 (100 to 300) 200 8 (2,4)
5.6 K EXTENDED COVERAGE HORIZONTAL SIDEWALL SPRINKLER (TY3302)
NON-RECESSED
Quick 16 x 22 (4,6 x 6,7) 36 (136) 41.3 (2,85) 4 to 18 (100 to 450) 135 8 (2,4)
Standard 16 x 24 (4.9 x 7,3) 39 (148) 48.5 (3,34) 4 to 18 (100 to 450) 135 8 (2,4)
NOTE:
1. Backwall (where sprinkler is located) by sidewall (length of throw).
2. Requirement is based on minimum flow in GPM from each sprinkler. The indicted residual pressures are based on the nominal K-factor.
3. The centerline of the sprinkler waterway is located 7/16 inch (11,1 mm) below the deflector (Ref. Figures 1 and 2).
4. Minimum spacing is for lateral distance between sprinklers located along a single wall. Otherwise adjacent sprinklers (i.e., sidewall sprinklers on an adjacent wall, 
on an opposite wall, or pendent sprinklers) must be located outside of the maximum listed protection area of the extended coverage sidewall sprinkler being utilized.
5.6 K EXTENDED COVERAGE HORIZONTAL SIDEWALL SPRINKLER (TY3302)
Response 
Rating
Coverage 
Area1 
Ft x Ft (m x m)
Minimum 
Flow2 
GPM (LPM)
Minimum 
Pressure2 
PSI (BAR)
Deflector-to- 
Ceiling 
Distance3 
In. (mm)
Sprinkler 
Temperature 
Rating 
°F
Minimum 
Spacing4 
Ft (m)
Quick 16 x 16 (4,6 x 4,9) 26 (98) 22 (1,51) 4 to 12 (100 to 300) 155 8 (2,4)
Quick 16 x 18 (4,9 x 5,5) 30 (114) 29 (2,00) 4 to 12 (100 to 300) 155 8 (2,4)
Quick 16 x 20 (4.9 x 6,1) 33 (125) 35 (2,41) 4 to 12 (100 to 300) 155 8 (2,4)
NOTE:
1. Backwall (where sprinkler is located) by sidewall (length of throw).
2. Requirement is based on maintaining both minimum flow and minimum residual pressure.
3. The centerline of the sprinkler waterway is located 7/16 inch (11,1 mm) below the deflector (Ref. Figures 1 and 2).
4. Minimum spacing is for lateral distance between sprinklers located along a single wall. Otherwise adjacent sprinklers (i.e., sidewall sprinklers on an adjacent wall, 
on an opposite wall, or pendent sprinklers) must be located outside of the maximum listed protection area of the extended coverage sidewall sprinkler being utilized.
TABLE B 
UL AND C-UL LISTING 
DESIGN CRITERIA
TABLE C 
FM APPROVED 
DESIGN CRITERIA
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Limited 
Warranty
For warranty terms and conditions, visit 
www.tyco-fire.com.
Ordering 
Procedure
Contact your local distributor for avail-
ability. When placing an order, indicate 
the full product name and Part Number 
(P/N).
Sprinkler Assemblies with NPT 
Thread Connections
Specify: TY3302, 5.6 K-factor, (specify 
temperature rating), Series EC-5 
Extended Coverage Horizontal Sidewall 
Sprinkler with (specify type of finish or 
coating), P/N (specify from Table D)
Recessed Escutcheon:
Specify: Style 50 Recessed Escutch-
eon with (specify*) finish, P/N (specify*)
*Refer to Technical Data Sheet TFP770
Sprinkler Wrench:
Specify: W-Type 6 Sprinkler Wrench, 
P/N 56-000-6-387
Specify: W-Type 7 Recessed Sprinkler 
Wrench, P/N 56-850-4-001
SPRINKLER 
FINISH
1 NATURAL BRASS
3 PURE WHITE (RAL9010)* POLYESTER
4 SIGNAL WHITE (RAL9003) POLYESTER
9 CHROME PLATED
*Eastern Hemisphere sales only
TEMPERATURE 
RATING
135 135°F (57°C)
155 155°F (68°C)
200 200°F (93°C)
SIN
053 5.6K EC HSW TY3302
P/N 51 – XXX – X – XXX
TABLE D 
SERIES EC-5 EXTENDED COVERAGE HORIZONTAL SIDEWALL SPRINKLERS 
PART NUMBER SELECTION
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Model ELOC — 11.2 K-factor
Extra Large Orifice Concealed Pendent Sprinklers
Quick and Standard Response, Extended Coverage
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IMPORTANT
Always refer to Technical Data 
Sheet TFP700 for the “INSTALLER 
WARNING” that provides cautions 
with respect to handling and instal-
lation of sprinkler systems and com-
ponents. Improper handling and 
installation can permanently damage 
a sprinkler system or its compo-
nents and cause the sprinkler to fail 
to operate in a fire situation or cause 
it to operate prematurely.
Worldwide 
Contacts www.tyco-fire.com
General 
Description
The TYCO Model ELOC, 11.2 K-fac-
tor, Extended Coverage, Light Hazard, 
Extra Large Orifice Concealed (ELOC) 
Pendent Sprinklers are decorative, 
fast response solder type sprinklers 
featuring a flat cover plate designed 
to conceal the sprinkler. When limited 
water pressure is available, the ELOC is 
the best choice for architecturally sen-
sitive areas such as hotel lobbies, office 
buildings, churches, and restaurants.
They are intended for use in automatic 
sprinkler systems designed in accor-
dance with standard installation rules 
(e.g., NFPA 13). The fast response 
thermal sensitivity rating of the Model 
ELOC (TY5522) provides for a quick 
response extended coverage (QREC) 
rating up to an 18 ft. x 18 ft. coverage 
area.
Each unit includes a Cover Plate 
Assembly that conceals the sprin-
kler operating components above 
the ceiling. The separable two-piece 
design of the Cover Plate and Support 
Cup Assemblies allows installation of 
the sprinklers and pressure testing 
of the fire protection system prior to 
installation of a suspended ceiling or 
application of the finish coating to a 
fixed ceiling. They also permit removal 
of suspended ceiling panels for access 
to building service equipment without 
having to first shut down the fire pro-
tection system and remove sprinklers.
Also, the separable two-piece design of 
the Sprinkler provides for 3/4 inch (19,1 
mm) of vertical adjustment to provide 
a measure of flexibility with regard to 
which the length of fixed pipe drops to 
the sprinklers must be cut.
The Model ELOC Sprinklers are 
shipped with a Disposable Protective 
Cap. The Protective Cap is temporarily 
removed for installation, and it can be 
replaced to help protect the sprinkler 
while the ceiling is being installed or fin-
ished. The tip of the Protective Cap can 
also be used to mark the center of the 
ceiling hole into plaster board, ceiling 
tiles, etc. by gently pushing the ceiling 
product against the Protective Cap. 
When the ceiling installation is com-
plete the Protective Cap is removed 
and the Cover Plate Assembly installed.
As an option, the Model E Pendent 
Sprinklers may be fitted with a silicone 
Air and Dust Seal (Ref. Figure 4). The 
Air and Dust Seal is intended for sensi-
tive areas where it is desirable to stop 
air and dust travel through the cover 
plate from the area above the ceiling.
NOTICE
The Model ELOC Pendent Sprinklers 
described herein must be installed 
and maintained in compliance with 
this document and with the applica-
ble standards of the National Fire Pro-
tection Association, in addition to the 
standards of any authorities having 
jurisdiction. Failure to do so may impair 
the performance of these devices.
The owner is responsible for main-
taining their fire protection system 
and devices in proper operating con-
dition. Contact the installing contrac-
tor or product manufacturer with any 
questions.
Sprinkler 
Identification 
Number
TY5522
TY5522 is a redesignation for C5522.
Technical 
Data
Approvals
UL and C-UL Listed
NYC Approved under MEA 177-03-E (The 
listings apply only to the service conditions 
indicated in the Design Criteria section.)
Approvals for Air & Dust Seal
UL and C-UL Listed
Refer to Table A for complete approval 
information
Maximum Working Pressure
175 psi (12,1 bar)
Discharge Coefficient
K= 11.2 gpm/psi1/2 
(161,3 lpm/bar1/2)
Temperature Rating
160°F (71°C) Sprinkler/
139°F (59°C) Plate
212°F (100°C) Sprinkler/
165°F (74°C) Plate
Adjustment
3/4 inch (19,1 mm)
Finishes
Refer to Ordering Procedure section
Physical Characteristics
Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Cap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Saddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Sealing Assembly . .Beryllium Nickel w/TEFLON
Solder Link Halves  . . . . . . . . . . . . . . . . . . Nickel
Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bronze
Compression Screw . . . . . . . . . . . . . . . . . .Brass
Deflector . . . . . . . . . . . . . . . . . . . . Bronze/Brass
Guide Pin Housing  . . . . . . . . . . . . . . . . . .Bronze
Guide Pins . . . . . . . . . . . . . . . . . . Stainless Steel
Support Cup . . . . . . . . . . . . . . . . . . .Plated Steel
Cover Plate . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Retainer . . . . . . . . . . . . . . . . . . . . . . . . . . . .Brass
Cover Plate Ejection Spring . . . . Stainless Steel
TFP250
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Operation
When exposed to heat from a fire, the 
Cover Plate, normally soldered to the 
Retainer at three points, falls away to 
expose the Sprinkler Assembly. At this 
point the Deflector supported by the 
Guide Pins drops down to its opera-
tional position.
When the rated temperature of the 
Solder Link Element is reached, the 
Link Element separates, allowing the 
sprinkler to activate and flow water.
Design 
Criteria
The Model ELOC (TY5522) Pendent 
Sprinklers are UL and C-UL Listed for 
use in light hazard occupancies, using 
the design criteria in Table A, in addi- 
tion to the requirements specified in 
the current NFPA 13 for extended cov- 
erage pendent sprinklers.
The ELOC Pendent Sprinklers are only 
listed and approved with the ELOC 
Concealed Cover Plates having a 
factory applied finish.
The ELOC must not be used in appli-
cations where the air pressure above 
the ceiling is greater than that below. 
Down drafts through the Support Cup 
could delay sprinkler operation in a fire 
situation.
Installation
The TYCO Model ELOC must be 
installed in accordance with this 
section.
General Instructions
A leak tight 3/4 inch NPT sprinkler joint 
should be obtained with a minimum 
to maximum torque of 10 to 20 ft.-
lbs. (13,4 to 26,8 Nm). Higher levels of 
torque may distort the sprinkler inlet 
with consequent leakage or impairment 
of the sprinkler.
Do not attempt to compensate for 
insufficient adjustment in the Sprinkler 
Assembly by under-or over-tightening 
the Sprinkler/Support Cup Assembly. 
Readjust the position of the sprinkler 
fitting to suit.
Step 1. The sprinkler must only be 
installed in the pendent position and 
with the centerline of the sprinkler per-
pendicular to the mounting surface.
RESPONSE 
RATING SPACING
MINIMUM  
FLOW/PRESSURE
QUICK* 16’ x 16’ 
(4,9 m x 4,9 m)
30.0 GPM/7.2 PSI 
(113,6 LPM/0,50 BAR)
QUICK* 18’ x 18’ 
(5,5 m x 5,5 m)
33.0 GPM/8.7 PSI 
(124,9 LPM/0,60BAR)
STANDARD 20’ x 20’ 
(6,1 m x 6,1 m)
40.0 GPM/12.8 PSI 
(151,4 LPM/0,88 BAR)
* The 16’ x 16’ and 18’ x 18’ coverage areas are rated Standard Response when the Air and Dust Seal (Ref. Figure 
4) is utilized.
SPRINKLER/SUPPORT CUP
ASSEMBLY
COVER PLATE/RETAINER
ASSEMBLY
COVER
PLATE
EJECTION
SPRING
RETAINER
WITH THREAD
DIMPLES
SOLDER
TAB
SEALING
ASSEMBLY
COMPRESSION
SCREW
DEFLECTOR
(OPERATED
POSITION)
SPRINKLER
WRENCHING
HEX
SOLDER LINK
ELEMENT
SUPPORT
CUP WITH
ROLL FORMED
THREADS
GUIDE
PIN
GUIDE PIN
HOUSING
THREAD INTO
SUPPORT
CUP UNTIL
MOUNTING
SURFACE IS
FLUSH WITH
CEILING
BODY
(3/4" NPT)
LEVER
DEFLECTOR
SADDLE
CAP
FIGURE 1 
MODEL ELOC PENDENT SPRINKLER 
ASSEMBLY (TY5522)
TABLE A 
MODEL ELOC 160°F (71°C) AND 212°F (100°C) 
PENDENT SPRINKLER (TY5522) 
HYDRAULIC DESIGN CRITERIA
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Step 2. Remove the Protective Cap.
Step 3. With pipe thread sealant 
applied to the pipe threads, hand 
tighten the sprinkler into the sprinkler 
fitting.
Step 4. Wrench tighten the sprinkler 
using only the W-Type 18 Sprinkler 
Wrench (Ref. Figure 3). The W-Type 18 
Sprinkler Wrench is to be applied to the 
Sprinkler as shown in Figure 3.
Step 5. Replace the Protective Cap 
(Ref. Figure 2) by pushing it upwards 
until it bottoms out against the Support 
Cup. The Protective Cap helps prevent 
damage to the Deflector and Arms 
during ceiling installation and/or during 
application of the finish coating of the 
ceiling. It may also be used to locate 
the center of the clearance hole by 
gently pushing the ceiling material 
against the center point of the Protec-
tive Cap.
NOTICE
As long as the Protective Cap remains 
in place, the system is considered to be 
“Out of Service”.
Step 6. After the ceiling has been 
completed with the 2-1/2 inch (63,5 
mm) diameter clearance hole and in
preparation for installing the Cover 
Plate Assembly, remove and discard 
the Protective Cap, and verify that the 
Deflector moves up and down freely. If 
the Sprinkler has been damaged and 
the Deflector does not move up and 
down freely, replace the entire Sprinkler 
assembly. Do not attempt to modify or 
repair a damaged sprinkler.
Step 7. When installing an Air and 
Dust Seal, refer to Figure 4, otherwise 
proceed to Step 8. To attach the Air 
and Dust Seal, verify the angle of the 
outside edge of the seal is oriented 
according to Figure 4. Start the edge of 
the Retainer in the grooved slot of the 
Air and Dust Seal and continue around 
the retainer until the entire Air and Dust 
Seal is engaged.
Step 8. Screw on the Cover Plate/
Retainer Assembly until the Retainer 
(Ref. Figure 2) or Air and Dust Seal (Ref. 
Figure 4) contacts with the ceiling. Do 
not continue to screw on the Cover 
Plate/Retainer Assembly such that it 
lifts a ceiling panel out of its normal 
position. If the Cover Plate/Retainer 
Assembly cannot be engaged with 
the Support Cup or the Cover Plate/
Retainer Assembly cannot be engaged 
sufficiently to contact the ceiling, the 
Sprinkler Fitting must be repositioned.
TIP
3/4"
NPT
3-3/16" DIA.
(81,0 mm)
2-1/2" DIA.
(63,5 mm)
MOUNTING
SURFACE3/16"
(4,8 mm)
FACE OF
SPRINKLER
FITTING
DEFLECTOR IN
OPERATED POSITION
SPRINKLER-
SUPPORT CUP
ASSEMBLY
OPERATED
SPRINKLER
SPRINKLER-
SUPPORT CUP
ASSEMBLY
COVER-
RETAINER
ASSEMBLY
COVER
PLATE
RETAINER
DISPOSABLE
PROTECTIVE CAP
3/32" GAP
(2,4 mm)
3/4" (19,1 mm)
THREADED
ADJUSTMENT
2-1/8"±3/8"
(54,0 mm
±9,5 mm)
3/8" (9,5 mm)
1-1/8" (28,6 mm)
FRAME
ARM
SUPPORT
CUP
ALIGN
ARROWS WITH
FRAME ARMS
ACCEPTS
1/2" DRIVE OR
7/8" OPEN-END
WRENCH
SPRINKLER
WRENCHING
HEX
WRENCH HEX
RECESS
FIGURE 2 
MODEL ELOC PENDENT SPRINKLER INSTALLATION DIMENSIONS
FIGURE 3 
W-TYPE 18 SPRINKLER WRENCH
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Care and 
Maintenance
The TYCO Model ELOC must be main-
tained and serviced in accordance with 
this section.
Before closing a fire protection system 
main control valve for maintenance 
work on the fire protection system that 
it controls, permission to shut down the 
affected fire protection system must be 
obtained from the proper authorities 
and all personnel who may be affected 
by this action must be notified. 
Absence of the Cover Plate Assembly 
may delay sprinkler operation in a fire 
situation. When properly installed, there 
is a nominal 3/32 inch (2,4 mm) air gap 
between the lip of the Cover Plate and 
the ceiling, as shown in Figure 2. This 
air gap is necessary for proper oper-
ation of the sprinkler. If the ceiling is 
to be repainted after the installation of 
the Sprinkler, care must be exercised to 
ensure that the new paint does not seal 
off any of the air gap.
Factory painted Cover Plates must not 
be repainted. They should be replaced, 
if necessary, by factory painted 
units. Non-factory applied paint may 
adversely delay or prevent sprinkler 
operation in the event of a fire.
Do not pull the Cover Plate relative to 
the Enclosure. Separation may result.
Sprinklers that are found to be leaking 
or exhibiting visible signs of corrosion 
must be replaced.
Automatic sprinklers must never be 
painted, plated, coated, or other-
wise altered after leaving the factory. 
Modified sprinklers must be replaced. 
Sprinklers that have been exposed to 
corrosive products of combustion, but 
have not operated, should be replaced 
if they cannot be completely cleaned 
by wiping the sprinkler with a cloth or 
by brushing it with a soft bristle brush.
Care must be exercised to avoid 
damage to the sprinklers before, 
during, and after installation. Sprin-
klers damaged by dropping, striking, 
wrench twist/slippage, or the like, must 
be replaced. Also, replace any sprin-
kler that has a cracked bulb or that has 
lost liquid from its bulb. (Ref. Installa-
tion Section.)
The owner is responsible for the 
inspection, testing, and maintenance of 
their fire protection system and devices 
in compliance with this document, as 
well as with the applicable standards 
of the National Fire Protection Asso-
ciation (e.g., NFPA 25), in addition to 
the standards of any other authorities 
having jurisdiction. Contact the install-
ing contractor or product manufacturer 
with any questions.
Automatic sprinkler systems should be 
inspected, tested, and maintained by a 
qualified Inspection Service in accor-
dance with local requirements and/or 
national codes.
Limited 
Warranty
For warranty terms and conditions, visit 
www.tyco-fire.com.
Ordering 
Procedure
Contact your local distributor for avail-
ability. When placing an order, indicate 
the full product name and Part Number 
(P/N).
Sprinkler Assembly
Specify: TY5522, (specify temperature 
rating) Model ELOC Pendent Sprinkler, 
P/N (specify):
160°F (71°C)
TY5522 . . . . . . . . . . . . . . . . . . . . . .50-701-1-160
212°F (100°C)
TY5522 . . . . . . . . . . . . . . . . . . . . . .50-701-1-212
Separately Ordered Cover Plate
Specify: (specify temperature rating) 
Model ELOC Cover Plate with (specify 
finish), P/N (specify):
139°F (59°C)(a)
Grey White (RAL9002) . . . . . . . . . 56-892-0-135
Brass . . . . . . . . . . . . . . . . . . . . . . . 56-892-1-135
Pure White (RAL9010) (c) . . . . . . . .56-892-3-135
Signal White (RAL9003) . . . . . . . 56-892-4-135
Chrome . . . . . . . . . . . . . . . . . . . . . 56-892-8-135
Custom . . . . . . . . . . . . . . . . . . . . . 56-892-X-135
165°F (74°C)(b)
Grey White (RAL9002) . . . . . . . . . 56-892-0-165
Brass . . . . . . . . . . . . . . . . . . . . . . . 56-892-1-165
Pure White (RAL9010) (c) . . . . . . . 56-892-3-165
Signal White (RAL9003) . . . . . . . 56-892-4-165
Chrome . . . . . . . . . . . . . . . . . . . . . 56-892-9-165
Custom . . . . . . . . . . . . . . . . . . . . . 58-892-X-165
a. For use with 160°F (71°C) sprinklers
b. For use with 212°F (100°C) sprinklers
c. Eastern Hemisphere sales only
Sprinkler Wrench
Specify: W-Type 18 Sprinkler Wrench, 
P/N 56-000-1-265
Air and Dust Seal
Specify: Air and Dust Seal, 
P/N 56-908-1-001
SUPPORT
CUP
AIR
AND DUST
SEALCOVER
PLATE
LIP OF
RETAINER
FACE OF
CEILING
ORIENT
SEAL
BEVEL AS
SHOWNCOVER
PLATE
RETAINER
ASSEMBLY
SPRINKLER
FIGURE 4 
OPTIONAL AIR AND DUST SEAL FOR MODEL ELOC (TY5522)
Series TY-B – 2.8, 5.6, and 8.0 K-factor 
Upright, Pendent, and Recessed Pendent Sprinklers
Standard Response, Standard Coverage
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IMPORTANT
Always refer to Technical Data 
Sheet TFP700 for the “INSTALLER 
WARNING” that provides cau-
tions with respect to handling and 
installation of sprinkler systems and 
components. Improper handling and 
installation can permanently damage 
a sprinkler system or its compo-
nents and cause the sprinkler to fail 
to operate in a fire situation or cause 
it to operate prematurely.
Worldwide 
Contacts www.tyco-fire.com
General 
Description
TYCO Series TY-B, 2.8, 5.6, and 8.0 
K-factor, Upright and Pendent Sprin-
klers described in this technical data
sheet are standard response, standard
coverage decorative 5 mm glass bulb
type spray sprinklers designed for use in
light, ordinary, or extra hazard, commer-
cial occupancies such as banks, hotels,
shopping malls, factories, refineries, and
chemical plants.
The recessed version of the Series TY-B 
Pendent Sprinkler, where applicable, is 
intended for use in areas with a finished 
ceiling. It uses a two-piece Style 10 (1/2 
inch NPT) or Style 40 (3/4 inch NPT) 
Recessed Escutcheon. The Recessed 
Escutcheon provides 1/2 inch (12,7 mm) 
of recessed adjustment or up to 3/4 inch 
(19,1 mm) of total adjustment from the 
flush pendent position. The adjustment 
provided by the Recessed Escutcheon 
reduces the accuracy to which the fixed 
pipe drops to the sprinklers must be cut.
Corrosion resistant coatings, where 
applicable, are utilized to extend the life 
of copper alloy sprinklers beyond that 
which would otherwise be obtained 
when exposed to corrosive atmo-
spheres. Although corrosion resistant 
coated sprinklers have passed the 
standard corrosion tests of the appli-
cable approval agencies, the testing 
is not representative of all possible 
corrosive atmospheres. Consequently, 
it is recommended that the end user 
be consulted with respect to the suit-
ability of these coatings for any given 
corrosive environment. The effects of 
ambient temperature, concentration of 
chemicals, and gas/chemical velocity, 
should be considered, as a minimum, 
along with the corrosive nature of the 
chemical to which the sprinklers will be 
exposed.
An intermediate level version of the 
Series TY-B Pendent Sprinkler can be 
obtained by utilizing the Series TY-B 
Pendent Sprinkler in combination with 
the Model S2 Shield.
NOTICE
The Series TY-B Sprinklers described 
herein must be installed and maintained 
in compliance with this document, as 
well as with the applicable standards of 
the National Fire Protection Association 
(NFPA), in addition to the standards of 
any other authorities having jurisdiction. 
Failure to do so may impair the perfor-
mance of these devices.
The owner is responsible for maintaining 
their fire protection system and devices 
in proper operating condition. Contract 
the installing contractor or product 
manufacturer with any questions.
Sprinkler 
Identification 
Numbers (SINs)
TY1151 – Upright 2.8K, 1/2˝ NPT
TY1251 – Pendent 2.8K, 1/2˝ NPT
TY3151 – Upright 5.6K, 1/2˝ NPT
TY3251 – Pendent 5.6K, 1/2˝ NPT
TY4151 – Upright 8.0K, 3/4˝ NPT
TY4251 – Pendent 8.0K, 3/4˝ NPT
TY4851 – Upright 8.0K, 1/2˝ NPT
TY4951 – Pendent 8.0K, 1/2˝ NPT
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*
*
PENDENTUPRIGHT CROSS SECTION
2-3/16"
(55,6 mm)
WRENCH
FLATS
Pipe thread connections
per ISO 7-1 can be
provided on special
request.
Temperature rating is
indicated on Deector.
CEILING PLATE
SEATING SURFACE
7/16"
(11,1 mm)
NOMINAL
MAKE-IN
2-1/4"
(57,2 mm)
1-9/16"
(39,7 mm)
2
4
5
6
7
3
1
1
2
Sealing
Assembly
Button
Frame
-
-
Bulb
Bushing-7
3 -
4 -
6 -
1/2" NPT
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Compression
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5 -
* **
**
*
*
UPRIGHT PENDENT CROSS SECTIONRECESSED PENDENT
7/16"
(11,1 mm)
NOMINAL
MAKE-IN
ESCUTCHEON
PLATE SEATING
SURFACE
STYLE 10
RECESSED
ESCUTCHEON
Pipe thread connections per
ISO 7-1 can be provided on
special request.
Temperature rating
is indicated on
Deector.
2-7/8" (73,0 mm) DIA.1/2" NPT
1
2 Button
Frame
-
-
Bulb4 - 6 - Deector
5
6
4
2
3
1
3 - 5 -
WRENCH
FLATS
2-3/16"
(55,6 mm)
2-3/16"
(55,6 mm)
1-1/2"
(38,1 mm)
Sealing
Assembly
Compression
Screw
FIGURE 1 
SERIES TY-B UPRIGHT (TY1151) AND PENDENT (TY1251) SPRINKLERS 
2.8 K-FACTOR, 1/2 INCH NPT, STANDARD RESPONSE
FIGURE 2 
SERIES TY-B UPRIGHT (TY3151) AND PENDENT (TY3251) SPRINKLERS 
5.6 K-FACTOR, 1/2 INCH NPT, STANDARD RESPONSE
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* **
**
*
*
UPRIGHT PENDENT CROSS SECTIONRECESSED PENDENT
ESCUTCHEON
PLATE SEATING
SURFACE
Pipe thread connections per
ISO 7-1 can be provided on
special request.
Temperature rating
is indicated on
Deector.
1
2 Button
Frame
-
-
Bulb4 - 6 - Deector
3 - 5 -Sealing
Assembly
Compression
Screw
2-7/8" (73,0 mm) DIA.3/4" NPT
5
6
4
2
3
1
STYLE 40
RECESSED
ESCUTCHEON
WRENCH
FLATS
1/2"
(12,7 mm)
NOMINAL
MAKE-IN
2-1/4"
(57,2 mm)
2-5/16"
(58,7 mm)
1-9/16"
(39,7 mm)
*
**
**
*
*
PENDENTUPRIGHT CROSS SECTION
2-1/4"
(57,2 mm)
1-9/16"
(39,7 mm)
2-3/16"
(55,6 mm)
1
2
Sealing
Assembly
Button
Frame
-
-
Bulb
3 -
4 -
6 -
1/2" NPT WRENCH
FLATS
Deector
Compression
Screw
5 -
5
6
4
2
3
1
Pipe thread connections
per ISO 7-1 can be
provided on special
request.
Temperature rating is
indicated on Deector.
CEILING PLATE
SEATING SURFACE
7/16"
(11,1 mm)
NOMINAL
MAKE-IN
FIGURE 4 
SERIES TY-B UPRIGHT (TY4851) AND PENDENT (TY4951) SPRINKLERS 
8.0 K-FACTOR, 1/2 INCH NPT, STANDARD RESPONSE
FIGURE 3 
SERIES TY-B UPRIGHT (TY4151) AND PENDENT (TY4251) SPRINKLERS 
8.0 K-FACTOR, 3/4 INCH NPT, STANDARD RESPONSE
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K SPRINKLER TYPE
TEMPERATURE 
RATING
BULB 
LIQUID 
COLOR
SPRINKLER FINISH (8)
NATURAL 
BRASS
CHROME 
PLATED POLYESTER***
LEAD 
COATED
WAX 
COATED
WAX-OVER-LEAD 
COATED
2.8 
1/2˝ 
NPT
UPRIGHT 
(TY1151)
and
PENDENT 
(TY1251)
Figure 1
135°F (57°C) Orange
1, 2, 3
N/A
155°F (68°C) Red
175°F (79°C) Yellow
200°F (93°C) Green
286°F (141°C) Blue
360°F (182°C) Mauve 1, 2
5.6 
1/2˝ 
NPT
UPRIGHT 
(TY3151) 
and
PENDENT 
(TY3251)
Figure 2
135°F (57°C) Orange
1, 2, 3, 4, 5, 6, 7 1, 2, 3, 5
1, 2, 3, 5 1, 2, 3, 5
155°F (68°C) Red
175°F (79°C) Yellow
200°F (93°C) Green
286°F (141°C) Blue 1**, 2**, 3**, 5** 1**, 2**, 3**, 5**
360°F (182°C) Mauve N/A
RECESSED 
PENDENT 
(TY3251)* 
Figure 5
135°F (57°C) Orange
1, 2, 3, 4, 5
N/A
155°F (68°C) Red
175°F (79°C) Yellow
200°F (93°C) Green
286°F (141°C) Blue 1, 2
8.0 
3/4˝ 
NPT
UPRIGHT 
(TY4151) 
and
PENDENT 
(TY4251)
Figure 3
135°F (57°C) Orange
1, 2, 3, 4, 5, 6, 7 1, 2, 5
1, 2, 3, 5 1, 2, 5
155°F (68°C) Red
175°F (79°C) Yellow
200°F (93°C) Green
286°F (141°C) Blue 1**, 2**, 3**, 5** 1**, 2**, 5**
360°F (182°C) Mauve N/A
RECESSED 
PENDENT 
(TY4251)* 
Figure 6
135°F (57°C) Orange
1, 2, 3, 4, 5
N/A
155°F (68°C) Red
175°F (79°C) Yellow
200°F (93°C) Green
286°F (141°C) Blue 1, 2
8.0 
1/2˝ 
NPT
UPRIGHT 
(TY4851) 
and
PENDENT 
(TY4951)
Figure 4
135°F (57°C) Orange
1, 2, 3, 4, 5, 6 N/A
155°F (68°C) Red
175°F (79°C) Yellow
200°F (93°C) Green
286°F (141°C) Blue
360°F (182°C) Mauve
Notes:
1. Listed by Underwriters Laboratories, Inc. (UL)
2. Listed by Underwriters Laboratories, Inc. for use in Canada (C-UL)
3. Approved by FM Global (FM Approvals)
4. Approved by the Loss Prevention Certification Board (LPCB Ref. No. 007k/03)
5. Approved by the City of New York under MEA 354-01-E
6. VdS Approved (For details contact Tyco Fire Suppression & Building Products, Enschede, Netherlands, Tel. 31-53-428-4444 / Fax 31-53-428-3377)
7. Approved by the Loss Prevention Certification Board (LPCB Ref. No. 094a/05)
8. Where Polyester Coated, Lead Coated, Wax Coated, and Wax-over-Lead Coated Sprinklers are noted to be UL and C-UL Listed, the sprinklers are UL and C-UL Listed as Corrosion-
Resistant Sprinklers. Where Lead Coated, Wax Coated, and Wax-over-Lead Coated Sprinklers are noted to be FM Approved, the sprinklers are FM Approved as Corrosion-Resistant 
Sprinklers.
* Installed with Style 10 (1/2˝ NPT) or Style 40 (3/4˝ NPT) 3/4˝ Total Adjustment Recessed Escutcheon, as applicable
** 150°F (66°C) maximum ceiling temperature
*** Frame and deflector only
N/A – Not Applicable
TABLE A 
SERIES TY-B UPRIGHT AND PENDENT SPRINKLERS 
LABORATORY LISTINGS AND APPROVALS
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Technical 
Data
Approvals
UL and C-UL Listed 
FM Approved 
LPCB Approved  
VdS Approved  
NYC Approved
(Refer to Table A for complete ap-
proval information, including corro-
sion-resis-tant status.)
Maximum Working Pressure
Refer to Table B.
Discharge Coefficient
K=2.8 gpm/psi1/2 (40,3 lpm/bar1/2)  
K=5.6 gpm/psi1/2 (80,6 lpm/bar1/2)  
K=8.0 gpm/psi1/2 (115,2 lpm/bar1/2) 
Temperature Ratings
Refer to Table A.
Finishes
Sprinkler: Refer to Table C.
Recessed Escutcheon: Signal or Pure 
White, Jet Black, Chrome Plated, or 
Natural Brass
Physical Characteristics
Frame . . . . . . . . . . . . . . . . . . . . . . . Bronze
Button. . . . . . . . . . . . . . . . . .Brass/Copper
Sealing Assembly. . . . . . . Beryllium Nickel 
w/TEFLON
Bulb . . . . . . . . . . . . . . . . . . . . . . . . . Glass
Compression Screw. . . . . . . . . . . . Bronze
Deflector. . . . . . . . . . . . . . . . . . . . . Copper
Bushing (K=2.8) . . . . . . . . . . . . . . . Bronze
Operation
The glass bulb contains a fluid which 
expands when exposed to heat. When 
the rated temperature is reached, the 
fluid expands sufficiently to shatter the 
glass bulb, allowing the sprinkler to 
activate and water to flow.
Design 
Criteria
TYCO Series TY-B, 2.8, 5.6, and 
8.0 K-factor, Upright and Pendent 
Sprinklers are intended for fire protec-
tion systems designed in accordance 
with the standard installation rules 
recognized by the applicable Listing 
or Approval agency (e.g., UL Listing is 
based on the requirements of NFPA 
13, and FM Approval is based on the 
requirements of the FM Global Loss 
Prevention Data Sheets). Only the Style 
10 or 40 Recessed Escutcheon, as 
applicable, is to be used for recessed 
pendent installations.
K TYPE
SPRINKLER FINISH
NATURAL 
BRASS
CHROME 
PLATED POLYESTER*
LEAD 
COATED
WAX 
COATED
WAX-OVER-LEAD 
COATED
2.8 
1/2˝ 
NPT
UPRIGHT (TY1151)
and
PENDENT (TY1251) 
175 psi (12,1 bar) N/A
5.6 
1/2˝ 
NPT
UPRIGHT (TY3151)
and
PENDENT (TY3251) 250 psi (17,2 bar) (a)
OR
175 psi (12,1 bar)
RECESSED PENDENT 
(TY3251)
8.0 
3/4˝ 
NPT
UPRIGHT (TY4151)
and
PENDENT (TY4251) 
175 psi (12,1 bar)
RECESSED PENDENT 
(TY4251) 175 psi (12,1 bar) N/A
8.0 
1/2˝ 
NPT
UPRIGHT (TY4851)
and
PENDENT (TY4951)
175 psi (12,1 bar)
Notes:
a. The maximum working pressure of 250 psi (17,2 bar) only applies to the Listing by Underwriters Laboratories, Inc. (UL), the Listing by Underwriters Laboratories, Inc. for use in
Canada (C-UL), and the Approval by the City of New York.
* Frame and deflector only
N/A – Not Applicable
TABLE B 
SERIES TY-B UPRIGHT AND PENDENT SPRINKLERS 
MAXIMUM WORKING PRESSURE
TFP151
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Installation
TYCO Series TY-B, 2.8, 5.6, and 8.0 
K-factor, Upright and Pendent Sprin-
klers must be installed in accordance
with this section.
General Instructions
Do not install any bulb type sprinkler if 
the bulb is cracked or there is a loss of 
liquid from the bulb. With the sprinkler 
held horizontally, a small air bubble 
should be present. The diameter of the 
air bubble is approximately 1/16 inch 
(1,6 mm) for the 135°F (57°C) to 3/32 
inch (2,4 mm) for the 360°F (182°C) 
temperature ratings.
A leak-tight 1/2 inch NPT sprinkler 
joint should be obtained by applying 
a minimum-to-maximum torque of 7 
to 14 ft.-lbs. (9,5 to 19,0 Nm). Obtain 
a leak-tight 3/4 inch NPT sprinkler joint 
by applying a minimum to maximum 
torque of 10 to 20 ft.-lbs. (13,4 to 26,8 
Nm). Higher levels of torque may distort 
the sprinkler inlet and cause leakage or 
impairment of the sprinkler.
Do not attempt to make-up for insuf-
ficient adjustment in the escutcheon 
plate by under- or over-tightening the 
sprinkler. Readjust the position of the 
sprinkler fitting to suit.
2-7/8" DIA.
(73,0 mm)
2-1/4" DIA.
(57,2 mm)
MOUNTING
SURFACE
FACE OF
SPRINKLER
FITTING
5/8±1/4"
(15,9±6,4 mm)
MOUNTING
PLATE
1/8"
(3,2 mm)
SERIES
TY-BCLOSURE 3/4" (19,1 mm)
1-1/4" (31,8 mm)
1/4" (6,4 mm)
3/4" (19,1 mm)
2-7/8" DIA.
(73,0 mm)
2-1/4" DIA.
(57,2 mm)
MOUNTING
SURFACE
CLOSURE
FACE OF
SPRINKLER
FITTING
5/8±1/4"
(15,9±6,4 mm)
MOUNTING
PLATE
1-5/16" (33,3 mm)
13/16" (20,6 mm)
1/8"
(3,2 mm)
3/4" (19,1 mm)
1/4" (6,4 mm)
SERIES
TY-B
WRENCH
RECESS
PUSH WRENCH
IN TO ENSURE
ENGAGEMENT
WITH SPRINKLER
WRENCHING AREA
WRENCH RECESS
(END "A" USED FOR
1/2" NPT MODELS)
WRENCH RECESS
(END "B" USED FOR
3/4" NPT MODELS)
FIGURE 7 
W-TYPE 6
SPRINKLER WRENCH
FIGURE 5 
SERIES TY-B RECESSED PENDENT SPRINKLER ASSEMBLY 
WITH TWO-PIECE 3/4 INCH TOTAL ADJUSTMENT 
STYLE 10 RECESSED ESCUTCHEON 5.6 K-FACTOR, 1/2 INCH NPT
FIGURE 6 
SERIES TY-B RECESSED PENDENT SPRINKLER ASSEMBLY 
WITH TWO-PIECE 3/4 INCH TOTAL ADJUSTMENT 
STYLE 40 RECESSED ESCUTCHEON 8.0 K-FACTOR, 3/4 INCH NPT
FIGURE 8 
W-TYPE 7 RECESSED
SPRINKLER WRENCH
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Upright and Pendent Sprinklers
The Series TY-B Upright and Pendent 
Sprinklers must be installed in accor-
dance with the following instructions:
Note: Install pendent sprinklers in the 
pendent position; install upright sprin-
klers in the upright position.
Step 1. With pipe thread sealant applied 
to the pipe threads, hand-tighten the 
sprinkler into the sprinkler fitting.
Step 2. Tighten the sprinkler into the 
sprinkler fitting using only the W-Type 
6 Sprinkler Wrench (Figure 7). For 
wax-coated sprinklers, use an 8 or 10 
inch adjustable wrench. With reference 
to Figures 1 through 4, the W-Type 
7 Recessed Sprinkler Wrench or an 
adjustable  wrench, as applicable, is to 
be applied to the sprinkler wrench flats.
When installing wax-coated sprinklers 
with an adjustable wrench, exercise 
care to prevent damage to the wax 
coating on the sprinkler wrench flats 
or frame arms and, consequently, 
exposure of bare metal to the corrosive 
environment. Open the jaws of the 
wrench sufficiently wide to pass over 
the wrench flats without damaging the 
wax coating. Before wrench tightening 
the sprinkler, adjust the jaws of the 
wrench to contact only the sprinkler 
wrench flats. After wrench tightening the 
sprinkler, loosen the wrench jaws before 
removing the wrench.
After installation, inspect the sprinkler 
wrench flats and frame arms and 
retouch (repair) the wax coating when-
ever the coating has been damaged and 
bare metal is exposed. Retouch the wax 
coating on the wrench flats by gently 
applying a heated 1/8 inch diameter 
steel rod to the damaged areas of wax, 
to smooth it back over areas where bare 
metal is exposed.
NOTICE
Only retouching of the wax coating 
applied to the wrench flats and frame 
arms is permitted, and the retouching is 
to be performed only at the time of the 
initial sprinkler installation.
The steel rod should be heated only 
to the point at which it can begin to 
melt the wax, and appropriate precau-
tions need to be taken when handling 
the heated rod in order to prevent the 
installer from being burned.
Recessed Pendent Sprinklers
The Series TY-B Recessed Pendent 
Sprinklers must be installed in accor-
dance with the following instructions:
Step A. After installing the Style 10 
or 40 Mounting Plate, as applicable, 
over the sprinkler threads and with 
pipe thread sealant applied to the pipe 
threads, hand-tighten the sprinkler into 
the sprinkler fitting.
Step B. Tighten the sprinkler into the 
sprinkler fitting using only the W-Type 
7 Recessed Sprinkler Wrench (Figure 
8). With reference to Figure 3 or 4, the 
W-Type 7 Recessed Sprinkler Wrench 
is to be applied to the sprinkler wrench 
flats.
Step C. After the ceiling is installed or 
the finish coat is applied, slide on the 
Style 10 or 40 Closure over the Series 
TY-B Sprinkler and push the Closure 
over the Mounting Plate until its flange 
contacts the ceiling.
Care and 
Maintenance
TYCO Series TY-B, 2.8, 5.6, and 8.0 
K-factor, Upright and Pendent Sprin-
klers must be maintained and serviced 
in accordance with this section.
Before closing a fire protection system 
main control valve for maintenance 
work on the fire protection system that 
it controls, obtain permission to shut 
down the affected fire protection system 
from the proper authorities and notify all 
personnel who may be affected by this 
action. 
The owner must assure that the 
sprinklers are not used for hanging 
any objects and that the sprinklers are 
only cleaned by means of gently dust-
ing with a feather duster; otherwise, 
non-operation in the event of a fire or 
inadvertent operation may result. 
Absence of an escutcheon, which is 
used to cover a clearance, may delay 
the time to sprinkler operation in a fire 
situation.
Sprinklers which are found to be leaking 
or exhibiting visible signs of corrosion 
must be replaced.
Automatic sprinklers must never be 
painted, plated, coated, or otherwise 
altered after leaving the factory. 
Modified sprinklers must be replaced. 
Sprinklers that have been exposed to 
corrosive products of combustion, but 
have not operated, should be replaced 
if they cannot be completely cleaned by 
wiping the sprinkler with a cloth or by 
brushing it with a soft bristle brush.
Care must be exercised to avoid dam-
age to the sprinklers before, during, and 
after installation. Sprinklers damaged 
by dropping, striking, wrench twist/
slippage, or the like, must be replaced. 
Also, replace any sprinkler that has a 
cracked bulb or that has lost liquid from 
its bulb. (Refer to Installation Section.) 
The owner is responsible for the inspec-
tion, testing, and maintenance of their 
fire protection system and devices in 
compliance with this document, as 
well as with the applicable standards 
of the National Fire Protection Asso-
ciation (e.g., NFPA 25), in addition to 
the standards of any other authorities 
having jurisdiction. Contact the installing 
contractor or product manufacturer with 
any questions. 
Automatic sprinklers are recommended 
to be inspected, tested, and maintained 
by a qualified Inspection Service in 
accordance with local requirements 
and/or national codes.
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Copyright © 2014 Tyco Fire Products, LP.  All rights reserved.
TEFLON is trademark of the DuPont Corporation.
Limited 
Warranty
For warranty terms and conditions, visit 
www.tyco-fire.com.
Ordering 
Procedure
Contact your local distributor for 
availability. When placing an order, 
indicate the full product name and Part 
Number (P/N).
Sprinkler Assemblies with 
NPT Thread Connections
Specify: Series TY-B (specify SIN), 
(specify K-factor), (specify Upright 
or Pendent) Sprinkler with (specify)
temperature rating, (specify) finish or 
coating, P/N (Refer to Table C)
Recessed Escutcheon
Specify: Style (10 or 40) Recessed 
Escutcheon with (specify) finish, P/N*
* Refer to Technical Data Sheet TFP770
Sprinkler Wrenches
Specify: W-Type 6 Sprinkler Wrench, 
P/N 56-000-6-387
Specify: W-Type 7 Sprinkler Wrench, 
P/N 56-850-4-001
Wax Sticks
(for retouching wrench-damaged 
wax coating)
Specify: (specify color, below) Colored 
Coded Wax Stick for retouching (specify 
temperature rating) temperature-rated 
Series TY-B Sprinklers, P/N (specify)
Black for 135°F (57°C) . . . . . . P/N 56-065-1-135 
Red for 155°F (68°C) . . . . . . . P/N 56-065-1-155 
Yellow for 175°F (79°C) . . . . . P/N 56-065-1-175 
Blue for 200°F (93°C)
and 286°F (141°C) . . . . . . . . . P/N 56-065-1-286
Note: Each wax stick is suitable for 
retouching up to 25 sprinklers.
Note: The wax used for 286°F (141°C) 
sprinklers is the same as for 200°F (93°C) 
sprinklers, and, therefore, the 286°F (141°C) 
sprinkler is limited to the same maximum 
ceiling temperature as the 200°F (93°C) 
sprinkler (i.e., 150°F [66°C]).
P/N 57  –  XXX  –  X  –  XXX
TEMPERATURE 
RATING
135 135°F (57°C)
155 155°F (68°C)
175 175°F (79°C)
200 200°F (93°C)
286 286°F (141°C)
360 360°F (182°C)
000 OPEN***
SPRINKLER 
FINISH
1 NATURAL BRASS
3 PURE WHITE (RAL9010) * POLYESTER
4 SIGNAL WHITE (RAL9003) POLYESTER
5 JET BLACK (RAL9005) ** POLYESTER
6 WAX COATED 286°F (141°C) MAX 
7 LEAD COATED
8 WAX-OVER-LEAD 286°F (141°C) MAX
9 CHROME PLATED
SIN
530 2.8K UPRIGHT (1/2˝ NPT) TY1151
531 2.8K PENDENT (1/2˝ NPT) TY1251
570 5.6K UPRIGHT (1/2˝ NPT) TY3151
571 5.6K PENDENT (1/2˝ NPT) TY3251
590 8.0K UPRIGHT (3/4˝ NPT) TY4151
591 8.0K PENDENT (3/4˝ NPT) TY4251
560 8.0K UPRIGHT (1/2˝ NPT) TY4851
561 8.0K PENDENT (1/2˝ NPT) TY4951
Notes:
* Eastern Hemisphere sales only
** Available in only 8.0K, 155°F (68°C) or 200°F (93°C); 
requires lead time to manufacture
*** Available only for 8.0 K-factor TY4151 and 
TY4251 for use in deluge systems (“OPEN” 
indicates sprinkler assembly without glass bulb, 
button, and sealing assembly)
TABLE C 
SERIES TY-B UPRIGHT AND PENDENT SPRINKLERS 
PART NUMBER SELECTION
FREEDOM® RESIDENTIAL 
PENDENT SPRINKLER  
VK458 (K7.4)
TECHNICAL DATA
The Viking Corporation, 210 N Industrial Park Drive, Hastings MI 49058
Telephone: 269-945-9501  Technical Services: 877-384-5464  Fax: 269-818-1680  Email: techsvcs@vikingcorp.com
Form No. F_042005  Rev 14.1
Page 1 of 5
1.  PRODUCT DESCRIPTION
Viking Freedom® Residential Pendent Sprinkler VK458 is a small, thermosensitive, 
glass-bulb residential sprinkler available in several different finishes and tempera-
ture ratings to meet varying design requirements. The Electroless Nickel PTFE 
(ENT) coating has been investigated for installation in corrosive atmospheres and 
is C-UL-US-EU Listed as corrosion resistant as indicated in the Approval Chart. 
The sprinkler orifice design, with a K-Factor of 7.4 (107 metric*), allows efficient 
use of available water supplies for the hydraulically designed fire-protection sys-
tem. The glass bulb operating element and special deflector characteristics meet 
the challenges of residential sprinkler standards.
During fire conditions, the heat-sensitive liquid in the glass bulb expands, caus-
ing the glass to shatter, releasing the pip cap and sealing spring assembly. Water 
flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uni-
form spray pattern to extinguish or control the fire.
2.  LISTINGS AND APPROVALS
UL Listed (C-UL-US-EU): Category VKKW
Refer to the Approval Chart and Design Criteria for C-UL-US-EU Listing requirements that must be followed.
3.  TECHNICAL DATA
Specifications:
Minimum Operating Pressure: Refer to the Approval Chart.
Maximum Working Pressure: 175 psi (12 bar). Factory tested hydrostatically to 500 psi (34.5 bar).
Thread size: 3/4” (20 mm) NPT 
Nominal K-Factor: 7.4 U.S. (107 metric*)
* Metric K-factor measurement is shown in bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
Glass-bulb fluid temperature rated to -65 °F (-55 °C)
Overall Length: 2-5/16” (59 mm)
Material Standards:
Frame Casting: Brass UNS-C84400 or QM Brass 
Deflector: Brass UNS-C26000, Brass UNS-C23000, or Phosphor Bronze 
UNS-C51000
Bulb: Glass, nominal 3 mm diameter
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with 
PTFE Tape
Compression Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNSS30400
For ENT coated sprinklers: Belleville spring - Exposed, Screw and Pipcap - ENT plated.
Available Finishes And Temperature Ratings: 
Refer to Table 1.
Ordering Instructions: (Also refer to the current Viking price list.)
Sprinkler: Base Part No. 13230
Order sprinkler VK458 by first adding the appropriate suffix for the sprinkler finish and then the appropriate suffix for the tempera-
ture rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and ENT = JN
Temperature Suffix (°F/°C): 155°/68° = B, 175°/79° = D
For example, sprinkler VK458 with a Brass finish and a 155 °F/68 °C temperature rating = Part No. 13230AB. 
Accessories: (Also refer to the “Sprinkler Accessories” section of the Viking data book.)
Sprinkler Wrenches:
A. Standard Wrench: Part No. 10896W/B (available since 2000) 
B. Wrench for recessed sprinklers: Part No. 13577W/B** (available since 2006)
 **A ½” ratchet is required (not available from Viking).
Viking Technical Data may be found on 
The Viking Corporation’s Web site at 
http://www.vikinggroupinc.com.
The Web site may include a more recent 
edition of this Technical Data Page.
(Added EU Listing)
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Sprinkler Cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)
NOTE: Not for use with the Viking Residential Sprinkler Extension.
4.  INSTALLATION
Refer to appropriate NFPA Installation Standards.
5.  OPERATION
During fire conditions, the heat-sensitive liquid in the glass bulb
expands, causing the glass to shatter, releasing the pip cap and
sealing spring assembly. Water flowing through the sprinkler orifice
strikes the sprinkler deflector, forming a uniform spray pattern to
extinguish or control the fire.
6.  INSPECTIONS, TESTS AND MAINTENANCE
Refer to NFPA 25 for Inspection, Testing and Maintenance require-
ments.
7.  AVAILABILITY
The Viking Model VK458 Sprinkler is available through a network of domestic and international distributors. See The Viking 
Corporation web site for the closest distributor or contact The Viking Corporation.
8.  GUARANTEE
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.
TABLE 1: AVAILABLE SPRINKLER TEMPERATURE RATINGS AND FINISHES
Sprinkler Temperature 
Classification
Sprinkler Nominal 
Temperature Rating1
Maximum Ambient 
Ceiling Temperature2 Bulb Color
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Sprinkler Finishes: Brass, Chrome, White Polyester, Black Polyester, and ENT
Corrosion Resistant Coatings3: ENT
Footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Chart. These 
tests cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are compat-
ible with or suitable for the proposed environment. For ENT coated sprinklers, the waterway is coated. Note that the spring is exposed on sprinklers 
with ENT coating.
Figure 1:  Standard Sprinkler Wrench 10896W/B
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Approval Chart
Viking VK458, 7.4 K-Factor Residential Pendent Sprinkler 
For systems designed to NFPA 13D or NFPA 13R.  For systems designed to NFPA 13, refer to the design criteria.  For Ceiling types refer 
to NFPA 13, 13R or 13D 2013 Editions
Sprinkler Base 
Part Number1 SIN
NPT Thread Size Nominal K-Factor Maximum Water 
Working Pressure
Overall Length
Inches mm U.S. metric2 Inches mm
13230 VK458 3/4 20 7.4 107 175 psi (12 bar) 2-5/16 59
Max. Coverage 
Area4
Ft.X Ft.
(m X m)
Ordinary Temp 
Rating  (155 °F/68 °C)
Intermediate Temp 
Rating (175 °F/79 °C)
Deflector 
to Ceiling
Installation 
Type
Listings and Approvals3 Minimum 
Spacing
Ft.
(m)
Flow4 
GPM 
(L/min)
Pressure4 
PSI 
(bar)
Flow4 
GPM 
(L/min)
Pressure4 
PSI 
(bar)
            5
NYC6 NSF8
12 X 12
(3.7 X 3.7)
20
(75.7)
7.3
(0.5)
20
(75.7)
7.3
(0.5)
1-1/8 to 
2 inch
Standard sur-
face-mounted 
escutcheons, the 
Microfast® Model 
F-1 Adjustable 
Escutcheon, or 
recessed with 
the Micromatic® 
Model E-1, E-2, 
or E-3 Recessed 
Escutcheon
See 
Foot-
notes 7 
and 10.
See 
Foot-
note 7.
See 
Foot-
note 7.
8
(2.4)
14 X 14 
(4.3 X 4.3)
20
(75.7)
7.3
(0.5)
20
(75.7)
7.3
(0.5)
16 X 16 
(4.9 X 4.9)
20
(75.7)
7.3
(0.5)
20
(75.7)
7.3
(0.5)
18 X 18 
(5.5 X 5.5)
22
(83.3)
8.8
(0.61)
22
(83.3)
8.8
(0.61)
20 X 20
(6.1 X 6.1)
24
(90.8)
10.5
(0.73)
24
(90.8)
10.5
(0.73)
Footnotes
1 Part number shown is the base part number.  For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar.  When pressure is measured in kPa, divide the metric K-factor shown by 
10.0.
3 This chart shows the listings and approvals available at the time of printing.  Other approvals may be in process.  Check with the manufacturer for 
any additional approvals.  Refer also to Design Criteria.
4 For areas of coverage smaller than shown, use the “Flow” and “Pressure” for the next larger area listed.  Flows and pressures listed are per sprinkler. 
The distance from sprinklers to walls shall not exceed one-half the sprinkler spacing indicated for the minimum “Flow” and “Pressure” used.
5 Listed by Underwriter’s Laboratories, Inc. for use in the U.S., Canada, and European Union.
6 Accepted for use, City of New York Department of Buildings, MEA Number 89-92-E, Vol. 36.
7 Approved Finishes are: Brass, Chrome, White Polyester, and Black Polyester9
8 UL Classified to: NSF/ANSI Standard 61, Drinking Water System Components (MH48034).
9 Other paint colors are available on request with the same C-UL-US-EU listings as the standard finish colors.
10 Approved finish is Electroless Nickel PTFE (ENT). ENT is C-UL-US-EU Listed as corrosion resistant. ENT is available with standard surface-mounted 
escutcheons or  the Micromatic Model E-1 Recessed Escutcheon.
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Figure 3:  Sprinkler VK458 Dimensions with a Standard Escutcheon and the Model F-1 Adjustable Escutcheon
Figure 2:  Wrench 13577W/B for Recessed Sprinkler VK458
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DESIGN CRITERIA 
(Also refer to the Approval Chart.)
UL Listing Requirements (C-UL-US-EU): 
When using Viking Residential Pendent Sprinkler VK458 for systems designed to NFPA 13D or NFPA 13R, apply the listed areas of coverage and 
minimum water supply requirements shown in the Approval Chart.
For systems designed to NFPA 13: The number of design sprinklers is to be the four contiguous most hydraulically demanding sprinklers. The mini-
mum required discharge from each of the four sprinklers is to be the greater of the following:
• The flow rates given in the Approval Chart for NFPA 13D and NFPA13R applications for each listed area of coverage, or
• Calculated based on a minimum discharge of 0.1 gpm/sq. ft. over the “design area” in accordance with sections 8.5.2.1 or 8.6.2.1.2 of NFPA 13.
• Minimum distance between residential sprinklers: 8 ft. (2.4 m).
IMPORTANT: Always refer to Bulletin Form No. F_091699 - Care and Handling of Sprinklers. Also refer to pages 
RES1-17 for general care, installation, and maintenance information. Viking sprinklers are to be installed in ac-
cordance with the latest edition of Viking technical data, the appropriate standards of NFPA and any other similar 
Authorities Having Jurisdiction, and also with the provisions of governmental codes, ordinances, and standards, 
whenever applicable. Final approval and acceptance of all residential sprinkler installations must be obtained 
from the Authorities Having Jurisdiction.
Figure 4:  Sprinkler VK458 Dimensions with the Model E-1 and E-2 Recessed Escutcheons
(Added EU Listing)
Appendix D: Hydraulic Calculations
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Appendix E: Alarm and Detection Schematic
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Agency Listings
Field-Selectable  
Emergency  
Communications 
Devices
SpectrAlert® Advance emergency communications devices 
and accessories combine application versatility with all 
the time- and money-saving benefits of the SpectrAlert 
Advance line.
Emergency Communications Features:
• Plain or ALERT-printed white housings
• Clear or Amber lens strobes and speaker strobes
•  Color lens attachments for use with clear lens wall or
ceiling strobes or clear dual strobe expander plates
•  Dual Strobe Expander Plates for use with Strobe and
Speaker Strobe devices
• Meets DoD specification requirements
SpectrAlert Advance Features:
• Plug-in design for simplified installation and troubleshooting
• Mounting plate shorting spring easily tests wiring continuity
•  Automatic selection of 12- or 24-volt operation at 15 and
15/75 candela
•  Field-selectable candela settings of 15, 15/75, 30, 75, 95, 110,
115, 135, 150, 177, 185
•  Rated from 32°F to 120°F (indoor devices); −40°F to 151°F
(NEMA 4X, IP56 weatherproof devices)
• Optional tamper-resistant Torx head screw
• Compatible with System Sensor synchronization protocol
• Listed for ceiling or wall mounting
SpectrAlert Advance, the broadest and most versatile line of 
notification devices available, includes a wide range of devices to 
meet emergency communications application requirements. 
ALERT-printed on white housings amber lens strobes and speaker 
strobes provide visual signaling for emergency communications in 
compliance with ANSI/ UL 1638 — Standard for General Signaling 
Visible Appliances. Other Plain or ALERT-printed models provide clear 
lenses for use with color lens strobe attachments (amber, blue, green, 
and red) that easily attach to strobe and speaker strobe devices 
without a candela derating. 
In addition, SpectrAlert Advance emergency communications 
devices include plain (non-printed) strobes, horn strobes, and 
speaker strobes. These devices, along with ALERT-printed devices 
and SpectrAlert Advance accessories, can meet a wide range 
of requirements for indoor and outdoor applications, including 
emergency communications, general signaling, severe weather, and 
emergency response.
All SpectrAlert Advance emergency communications and general 
signaling devices are compatible with the entire SpectrAlert Advance 
line and include all the same time- and money-saving innovations. 
For example, plug in design simplifies installation and reduces 
costly ground faults, universal mounting plates with onboard 
shorting springs test wiring continuity to speed installation and 
protect devices from damage, and field-selectable settings provide 
versatility and enable installers to quickly set each device to meet 
application requirements.
S4048 Speaker &  
Speaker Strobes
S4011 Horn Strobes**
S5512 Strobes
S3593 Strobes*
*(outdoor) **(indoor and outdoor)
3023572 Horn Strobes**
3030863  Speaker & 
Speaker Strobes
7125-1653:188 Horn Strobe**
7125-1653:186 Strobes
7125-1653:187 Strobes*
7125-1653:198 Alert Strobes
7320-1653:
 201  Speaker & Speaker Strobes**
7125-1653:186/ 
7300-1653:198 SW-CLR ALERT
Appendix F: Alarm and Detection Data Sheets
Speaker Sound Ouput
UL Reverberant (dBA @ 10 ft.) 2 W 1 W 1/2 W 1/4 W
Wall-Mount SPS Series 85 82 79 76
Wall-Mount SPV Series 90 87 84 81
Ceiling-Mount SPC Series 86 83 80 77
Ceiling-Mount SPCV Series 90 87 84 81
SpectrAlert® Advance Specifications
Architectural/Engineering Specifications
General
SpectrAlert Advance strobes and horn strobes shall mount to a standard 4 × 4 × 1½-inch back box, 4-inch octagon back box, or double-gang back box. Two-wire products 
shall also mount to a single-gang 2 × 4 × 17⁄8-inch back box.  SpectrAlert Advance speaker strobes shall mount to a 4 x 4 x 21/8-inch back box.  A universal mounting plate 
shall be used for mounting ceiling and wall products. The notification appliance circuit wiring and amplifier wiring shall terminate at the universal mounting plate. Also, 
SpectrAlert Advance products, when used with the Sync•Circuit™ Module accessory, shall be powered from a non-coded notification appliance circuit output and shall 
operate on a nominal 12 or 24 volts. When used with the Sync•Circuit Module, 12-volt-rated notification appliance circuit outputs shall operate between 8.5 and 17.5 volts; 
24-volt-rated notification appliance circuit outputs shall operate between 16.5 and 33 volts. Indoor SpectrAlert Advance products shall operate between 32 and 120 degrees 
Fahrenheit from a regulated DC or full-wave rectified unfiltered power supply. Strobes, horn strobes, and speaker strobes shall have field-selectable candela settings, 
including 15, 15/75, 30, 75, 95, 110, 115, 135, 150, 177, and 185.
Strobe
The clear strobe shall be a System Sensor SpectrAlert Advance Model _______ listed to UL 1971 and shall be approved for fire protective service. Colored lens strobes shall 
be listed to ANSI/UL 1638 and shall be approved for Private Mode Emergency. Outdoor Strobe devices shall be listed to ANSI/UL 1638 for Private Mode Emergency. The 
strobe shall be wired as a primary-signaling notification appliance and comply with the Americans with Disabilities Act requirements for visible signaling appliances, flashing 
at1 Hz over the strobe’s entire operating voltage range. The strobe light shall consist of a xenon flash tube and associated lens/reflector system.
Horn Strobe Combination
The horn strobe shall be a System Sensor SpectrAlert Advance Model _______ listed to UL 1971 and UL 464 and shall be approved for fire protective service. The horn 
strobe shall be wired as a primary-signaling notification appliance and comply with the Americans with Disabilities Act requirements for visible signaling appliances, flashing 
at 1 Hz over the strobe’s entire operating voltage range. The strobe light shall consist of a xenon flash tube and associated lens/reflector system. The horn shall have three 
audibility options and an option to switch between a temporal three-pattern and a non-temporal (continuous) pattern. These options shall be set by a multiple position switch. 
The horn and horn strobe models shall operate on a coded or non-coded power supply.
Speaker Strobe Combination
The speaker strobe shall be a System Sensor SpectrAlert Advance Model __________ listed to UL 1480 and UL 1971 and be approved for fire protective signaling systems. 
Speaker shall be capable of operating at 25.0 or 70.7 nominal Vrms selected via rotary switch, and shall have a frequency range of 400 to 4,000 Hz. Speaker shall have 
power taps that are selected by rotary switch. The strobe shall comply with the NFPA 72 requirements for visible signaling appliances, flashing at 1 Hz over the strobe’s entire 
operating voltage range. The strobe light shall consist of a xenon flash tube and associated lens/reflector system.
Outdoor Products
SpectrAlert Advance outdoor strobes, horn strobes, and speaker strobes shall be listed for outdoor use by UL and shall operate between minus 40 degrees and 151 degrees 
Fahrenheit.  The products shall be listed for use with a System Sensor outdoor/weatherproof back box with half-inch and three-fourths-inch conduit entries.
Synchronization Module
The module shall be a System Sensor Sync•Circuit model MDL3 listed to UL 464 and shall be approved for fire protective service. The module shall synchronize SpectrAlert 
strobes at 1 Hz and horns at temporal three. Also, while operating the strobes, the module shall silence the horns on horn strobe models over a single pair of wires. The 
module shall mount to a 411⁄16 × 411⁄16 × 21⁄8-inch back box. The module shall also control two Style Y (class B) circuits or one Style Z (class A) circuit. The module shall 
synchronize multiple zones. Daisy chaining two or more synchronization modules together will synchronize all the zones they control. The module shall not operate on a 
coded power supply.
Color Lens Strobe Attachment
The System Sensor SpectrAlert Advance color lens attachments shall be approved for fire protective service as listed in UL 1638.  The lens attachments shall only be used 
with (plain non-fire-printed) System Sensor strobe devices.  They shall mount to any wall or ceiling strobe and be rated from minus 35 degrees to 151 degrees Fahrenheit.
Physical Specifications
Standard Operating Temperature 32°F to 120°F
K Series Operating Temperature −40°F to 151°F
Humidity Range 10 to 93% non-condensing (indoor models)
Dimensions Wall-Mount 
Strobe and Horn Strobe (including lens)
5.6˝ L x 4.7˝  W x 2.5˝ D 
SPS Speaker Strobe 6.0˝ L x 5.0˝  W x 4.7˝ D (including lens and speaker) 
Dimensions Ceiling-Mount Strobe (including lens) 6.8˝ diameter x 2.5˝ D
Electrical/Operating Specifications
Nominal Voltage (strobes and horn strobes) Regulated 12 DC/FWR or regulated 24 DC/FWR
Nominal Voltage (speakers) 25 V or 70.7 V (nominal)
Maximum Supervisory Voltage (speakers) 50 VDC
Operating Voltage Range 8 to 17.5 V (12 V nominal) or 17 to 33 V (24 V nominal)
Operating Voltage Range with MDL3 8.5 to 17.5 (12V nominal) or 16.5 to 33V (24V nominal)
Strobe Flash Rate 1 flash per second
Speaker Frequency Range 400 to 4,000 Hz
Speaker Power ¼, ½, 1, 2 watts
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UL Current Draw Data
UL Max. Strobe Current Draw (mA RMS)
Candela
8–17.5 Volts 16–33 Volts
DC FWR DC FWR
Standard Candela Range 15 123 128 66 71
15/75 142 148 77 81
30 NA NA 94 96
75 NA NA 158 153
95 NA NA 181 176
110 NA NA 202 195
115 NA NA 210 205
High Candela Range 135 NA NA 228 207
150 NA NA 246 220
177 NA NA 281 251
185 NA NA 286 258
UL Max. Current Draw (mA RMS), 2-Wire Horn Strobe, Standard Candela Range (15–115 cd)
DC Input
8–17.5 Volts 16–33 Volts
15 15/75 15 15/75 30 75 95 110 115
Temporal High 137 147 79 90 107 176 194 212 218
Temporal Medium 132 144 69 80 97 157 182 201 210
Temporal Low 132 143 66 77 93 154 179 198 207
Non-Temporal High 141 152 91 100 116 176 201 221 229
Non-Temporal Medium 133 145 75 85 102 163 187 207 216
Non-Temporal Low 131 144 68 79 96 156 182 201 210
FWR Input
Temporal High 136 155 88 97 112 168 190 210 218
Temporal Medium 129 152 78 88 103 160 184 202 206
Temporal Low 129 151 76 86 101 160 184 194 201
Non-Temporal High 142 161 103 112 126 181 203 221 229
Non-Temporal Medium 134 155 85 95 110 166 189 208 216
Non-Temporal Low 132 154 80 90 105 161 184 202 211
UL Max. Current Draw (mA RMS), 2-Wire Horn Strobe, High Candela Range (135–185 cd)
DC Input
16–33 Volts
FWR Input
16–33 Volts
135 150 177 185 135 150 177 185
Temporal High 245 259 290 297 Temporal High 215 231 258 265
Temporal Medium 235 253 288 297 Temporal Medium 209 224 250 258
Temporal Low 232 251 282 292 Temporal Low 207 221 248 256
Non-Temporal High 255 270 303 309 Non-Temporal High 233 248 275 281
Non-Temporal Medium 242 259 293 299 Non-Temporal Medium 219 232 262 267
Non-Temporal Low 238 254 291 295 Non-Temporal Low 214 229 256 262
Horn and Horn Strobe Output (dBA)
Switch 
Position
Sound 
Pattern dB
8–17.5 
Volts
16–33
Volts
24-Volt Nominal
Reverberant Anechoic
DC FWR DC FWR DC FWR DC FWR
1 Temporal High 78 78 84 84 88 88 99 98
2 Temporal Medium 75 75 80 80 86 86 96 96
3 Temporal Low 71 71 76 76 81 79 94 89
4 Non-
Temporal
High
82 82 88 88 93 92 100 100
5 Non-
Temporal
Medium
78 78 85 85 90 89 98 98
6 Non-
Temporal
Low
73 74 81 81 86 84 96 92
7† Coded High 82 82 88 88 93 92 101 101
8† Coded Medium 78 78 85 85 90 89 97 98
9† Coded Low 74 75 81 81 85 83 96 92 
†Settings 7, 8 and 9 are not available on 2-wire horn strobe.
Horn Tones and Sound Output Data
Strobe Output (cd)
Listed Candela Candela rating at –40°F
15
Do not use below 32°F15/75
30
75 44
95 70
110 110
115 115
135 135
150 150
177 177
185 185
For K series products used at low temperatures, listed candela 
ratings must be reduced in accordance with this table.
AVDS11901
Candela Derating/Outdoor Devices
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Ordering Information
Part No. Description
Alert Devices
SEP-SW Strobe Expander Plate, White, Amber Lens
SEP-SPSW Speaker Strobe Expander Plate, White, 
Amber Lens
SEP-SW-P Strobe Expander Plate, Standard cd,  
White, Plain
SEP-SPSW-P Speaker Strobe Expander Plate,  
Standard cd, White, Plain
SW-ALERT Wall, Strobe, Standard cd, White, Amber Lens
SWH-ALERT Wall, Strobe, High cd, White, Amber Lens
SW-CLR-ALERT Wall, Strobe, Standard cd, White, Clear Lens
SCW-CLR-ALERT Ceiling, Strobe, Standard cd, White, Clear Lens
SPSW-ALERT Wall, Speaker Strobe, Standard cd, White, 
Amber Lens
SPSCW-CLR-ALERT Ceiling, Speaker Strobe, Standard cd, 
White, Clear Lens
SPSW-CLR-ALERT Wall, Speaker Strobe, Standard cd, White, 
Clear Lens
SPSWK-CLR-ALERT Wall, Speaker Strobe, Standard cd, White, 
Clear Lens, Outdoor
SPSCWK-CLR-ALERT Ceiling, Speaker Strobe, Standard cd, 
White, Clear Lens, Outdoor
Plain Wall Strobes
SR-P Standard cd, Red, Clear Lens
SRH-P High cd, Red, Clear Lens
SW-P Standard cd, White, Clear Lens
SWH-P High cd, White, Clear Lens
SRK-P Standard cd, Red, Clear Lens, Outdoor
SRHK-P High cd, Red, Clear Lens, Outdoor
SWK-P Standard cd, White, Clear Lens, Outdoor
SWHK-P High cd, White, Clear Lens, Outdoor
Plain Ceiling Strobe
SCW-P Standard cd, White, Clear Lens
Plain Wall Horn Strobes
P2R-P Standard cd, Red, Clear Lens
P2W-P Standard cd, White, Clear Lens
P2WH-P High cd, White, Clear Lens
P2RK-P Standard cd, Red, Clear Lens, Outdoor
P2RHK-P High cd, Red, Clear Lens, Outdoor
P2WK-P Standard cd, White, Clear Lens, Outdoor
P2WHK-P High cd, White, Clear Lens, Outdoor
P4R-P Standard cd, Red, Clear Lens
P4W-P Standard cd, White, Clear Lens
Notes: 
 All -P models have a plain housing (no “FIRE” marking on cover). 
 
All outdoor units with a “K” designation in the part number include a 
weatherproof back box.  All “ALERT” models are printed as such.  
 
For information on colored lenses, see data sheet AVDS004. 
 
For information on Dual Strobe Expander Plates,  
see data sheet AVDS117.
Part No. Description
Plain Ceiling Horn Strobes
PC2R-P Standard cd, Red, Clear Lens
PC2W-P Standard cd, White, Clear Lens
PC2WH-P High cd, White, Clear Lens
Plain Wall Speaker Strobes
SPSW-P Standard cd, White, Clear Lens
SPSR-P Standard cd, Red, Clear Lens
SPSWH-P High cd, White, Clear Lens
SPSRH-P High cd, Red, Clear Lens
SPSRV-P Standard cd, Red, High Volume, Clear Lens
SPSWK-P Standard cd, White, Clear Lens, Outdoor
SPSRK-P Standard cd, Red, Clear Lens, Outdoor
Plain Ceiling Speaker Strobes
SPSCW-P Standard cd, White, Clear Lens
SPSCWH-P High cd, White, Clear Lens
SPSCWV-P High Volume, White, Clear Lens
SPSCWVH-P High cd, High Volume, White, Clear Lens
SPSCWHK-P High cd,  White, Clear Lens, Outdoor
Colored Lenses
LENS-A Wall-Mount Lens Attachment, Amber
LENS-AC Ceiling-Mount Lens Attachment, Amber
LENS-B Wall-Mount Lens Attachment, Blue
LENS-BC Ceiling-Mount Lens Attachment, Blue
LENS-G Wall-Mount Lens Attachment, Green
LENS-GC Ceiling-Mount Lens Attachment, Green
LENS-R Wall-Mount Lens Attachment, Red
LENS-RC Ceiling-Mount Lens Attachment, Red
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Four Basic Models
MODEL DESCRIPTION REFER TO:
302-135
302-194
135°F - Interior Vertical Mounting FM & UL
194°F - Interior Vertical Mounting FM & UL Fig. 1
302-ET-135
302-ET-194
135°F - All Weather Vertical Mounting FM & UL
194°F - All Weather Vertical Mounting FM & UL Fig. 2
302-AW-135
302-AW-194
135°F - All Weather Vertical Mounting FM & UL
194°F - All Weather Vertical Mounting FM & UL Fig. 3
302-EPM-135
302-EPM-194
135°F - Explosion Proof Mounting UL
194°F - Explosion Proof Mounting UL Fig. 4
AP-P Decorative white plastic adapter plate for mounting 302, 302ET and 302AW to any 3” outlet box or 4” octagon outlet box. Fig. 5
Fig. 2 MODEL 302-ET
Hermetically sealed for moisture proof or 
dust proof installations. Requires no 
special back box. Has plastic hexago-
nal grip bushing with 1/2” conduit 
threads for attachment to 
threaded hub cover, or any 
outlet box. Must be hand 
tightened only. For 
indoor and outdoor 
use. Protect from 
direct sunlight 
and adverse 
weather 
conditions.
Fig. 4 MODEL 302-EPM
Explosion proof for installation in hazardous locations. Has 
hexagonal grip bushing with 1/2’ conduit threads for attach-
ment to threaded hub cover of series JL ﬁxture ﬁtting as manu-
factured by Killark Electric Co., or equal. Must be hand tightened 
only. For Interior use.
Fig. 1 MODEL 302
For interior mounting in any 
atmosphere that is compat-
ible with terminal screw type 
connections.
Fig. 3 MODEL 302-AW
Hermetically sealed for moisture proof or dust 
proof installations. Requires no special back 
box. For indoor and outdoor use. Protect from 
direct sunlight and adverse weather conditions.
Fig. 5 AP-P
Decorative white 
plastic adapter plate for 
mounting 302, 302-AW 
and 302-ET detectors 
only.
THERMOTECH
AUTOMATIC HEAT DETECTORS
2900 N. 1000 W.
OGDEN, UTAH 84414
(801) 782-2233
FAX: (801) 782-1746
www.thermotechheatdetectors.com
General
Each model is a normally open device designed especially for ﬁre 
detection and alarm systems. These rate compensation type detectors 
are available in either 135° F. or 194° F. ratings. All four basic models 
are self restoring, hermetically sealed, shock and corrosion resistant, 
and are tamper proof. Refer to NFPA STANDARD 72, STANDARD FOR 
AUTOMATIC FIRE DETECTORS for application requirements, testing 
and maintenance.
Principal of Operation
All models operate on the principles of a rate compensation detec-
tor. The detector consists of a high expansion aluminum tube which 
encases two insulation struts with opposing open constant points (see 
cut-away view). The high expansion sensing shell and the expan-
sion struts have a different coefﬁcient of expansion. A slow rate of 
temperature rise allows the heat to penetrate the inner expansion 
struts. Therefore, the tubular shell and the struts expand slowly until 
the total device has been heated to its rated temperature level of 135° 
F./194°F. At this point, the silver contact points close which initiates 
the alarm. When subjected to a rapid rate temperature rise there 
is not as much time for heat to penetrate the inner strut. The rapid 
lengthening of the shell allows the struts to come together at a lower 
level which compensates for thermal lag inherent in conventional 
fixed temperature detectors. When the surrounding air temperatures 
goes below the rated temperature level, the shell contracts which 
forces contacts to open, thus automatically resetting the detector. 
Special Considerations
Temp. Rating °F. Max Ceiling Temp. °F.
135 115
194 155
Detectors are not directionally effected, can be mounted horizontally 
or vertically. Detectors have a smooth ceiling UL rating of 50’ x 50’ 
(2500 sq. ft.) on 8 to 10 ft. ceilings. Detectors, hub covers, or outlet 
boxes must never be installed in direct sunlight. Refer to NFPA STAN-
DARD 72 for spacing and other considerations. For further information 
refer to www.thermotechheatdetectors.com
Electrical Rating
Voltage Current
6-125 VAC 5 amps
6-25 VAC 1 amp
125 VDC 0.5 amp
Dimensions (Model 302): Total overall length 4 1/8˝.
Base Diameter: 2˝.
Approvals/Listings
Underwriters’ Laboratories
Factory Mutual
California State Fire Marshall. Listing No. 7270-0021:001
MEA Acceptance # 193-03-E
Signaling
Listed
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General
Models FST-851-WP and FST-851R-WP are 
intelligent addressable heat sensors that 
utilise a state-of-the-art thermistor sensing 
circuit for fast response. 
Available in Fixed Temperature and 
Rate-of-Rise sensors are sealed against the 
entry of moisture to a rating of IP67.  The 
LED will latch on when the detector is in 
alarm.  
The sensor address can be set from 1 to 
159 before installing. 
Model FST-851-WP is a Type A2 fixed 
temperature heat sensor with 63°C fixed 
temperature alarm setting. 
Model FST-851R-WP is a Type A2R 
rate-of-rise heat sensor with 63°C fixed 
temperature alarm setting. 
Features
• IP67 rating.
• Dual LED’s for 360˚ visibility.
• Fitted with flying leads.
• Easy mount base.
• Sleek, low-profile design.
• Addressable-analog communication.
• Stable communication technique with
noise immunity.
• Low standby current.
• Fitted with tamper resistant feature.
• Base may be surface mounted or to a
50mm or 60mm junction box.
• Remote test feature from the panel.
• Optional relay, isolator, and sounder
bases.
• Walk test with unique address display.
• Built-in functional test switch activated
by external magnet.
Approvals: 
   Approved to AS 7240:5-2007
   Listed by SAI Global 
   Certificate No: SMKH25312
Intelligent/Addressable Devices 
FST-851-WP & FST-851R-WP
Weatherproof Intelligent Heat
Sensors
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Specifications:
Fixed Temperature Rating:          63°C 
Sensitivity Rate-of-Rise:           63°C or an increase of greater   
              than 8.3°C/min.
Operating Voltage Range:         15 VDC to 32 VDC Peak
Standby Current:            300 μA @ 24 VDC (one communication  
              every 5 seconds with LED blink   
              enabled).
Maximum Alarm Current (LED On):         6.5 mA @ 24 VDC.
Operating Humidity Range:                   10% to 90% Relative humidity (Non-  
              condensing).
Installation Temperature Range:         -20° C to 50° C.
IP Rating:             IP67
Height:             51 mm installed in B501 base.
Diameter:            104 mm installed in B501A base.
Ordering Information    
 
 FG-03-009  FST-851-WP Weatherproof FlashScan Thermal Fixed Sensor
 FG-03-010  FST-851R-WP Weatherproof FlashScan Thermal Rate-of-Rise
    Sensor
 FG-01-077  CP500 Hand Held Programmer
INSTALLATION AND MAINTENANCE INSTRUCTIONS
Selectable Output Strobes, Horns, and Horn/Strobes
3825	Ohio	Avenue,	St.	Charles,	Illinois	60174
800/736-7672,	FAX:	630/377-6495
www.systemsensor.com
D690-03-00	 1	 I56-2769-002R
For	use	with	the	following	models:		P2R,	P2RH,	P2RK,	P2RHK,	P2W,	P2WH,	P4R,	P4RH,	P4RK,	P4RHK,	P4W,	P4WH,	SR,	SRH,	SRK,	SRHK,	SW,	SWH,	PC2R,	PC2RH,	
PC2RK,	PC2RHK,	PC2W,	PC2WH,	PC4R,	PC4RH,	PC4RK,	PC4RHK,	PC4W,	PC4WH,	SCR,	SCRH,	SCRK,	SCRHK,	SCW,	SCWH,	HR,	HRK,	HW,	SR-P,	SW-P,	SRH-P,	SWH-P,	
P2R-P,	P2W-P,	P2RH-P,	P2WH-P,	SCR-P,	SCW-P,	SCRH-P,	SCWH-P,	PC2R-P,	PC2W-P,	PC2RH-P,	PC2WH-P,	P4R-P,	P4RH-P,	P4W-P,	P4WH-P,	SR-SP,	SRH-SP,	P2R-SP,	P2RH-SP,	
SCW-SP,	SCWH-SP,	PC2W-SP,	PC2WH-SP
Specifications
General Specifications
Standard	Operating	Temperature:	 32°F	to	120°F	(0°C	to	49°C)
K	Series	Operating	Temperature:	 –40°F	to	151°F	(–40°C	to	66°C);	See	note	for	Table	2.
Humidity	Range:	 10	to	93%	non-condensing	(indoor	products)
Strobe	Flash	Rate:	 1	flash	per	second
Nominal	Voltage:	 Regulated	12DC/FWR	or	regulated	24DC/FWR1
Operating	Voltage	Range:	 8	to	17.5	V	(12V	nominal)	or	16	to	33	V	(24	nominal)
Operating	Voltage	with	MDL:	 9	to	17.5	V	(12V	nominal)	or	17	to	33	V	(24	V	nominal)
1P, S, PC,	&	SC	products will operate at 12 V nominal only for 15 & 15/75 cd.
Mechanical Specifications
Input	terminal	wire	gauge:	 12	to	18	AWG
Ceiling	mount	dimensions	(including	lens):	 6.8˝	diameter×2.5˝	high	(173	mm	diameter×64	mm	high)
Wall	mount	dimensions	(including	lens):	 5.6˝L×4.7˝W×2.5˝D	(142	mm	L×119	mm	W×64	mm	D)
Horn	dimensions:	 5.6˝L×4.7˝W×1.3˝D	(142	mm	L×119	mm	W×33	mm	D)
The	products	in	this	manual	may	be	covered	by	one	or	more	of	the	following	patents:	
5,914,665;	5,850,178;	5,598,139;	6,049,446;	6,522,261;	6,661,337;	6,822,400;	6,833,783;	6,856,241.
General Description
The	 SpectrAlert	Advance	 series	 of	 notification	 appliances	
offers	a	comprehensive	range	of	red	and	white	wall,	ceiling,	
and	outdoor	products	including	horns,	strobes,	and	horn/
strobes.	These	products	are	electrically	backward	compat-
ible	with	the	previous	generation	of	notification	appliances.	
While	 there	are	products	 specifically	designed	 for	use	on	
the	ceiling	or	 the	wall,	 the	products	are	 listed	to	be	used	
in	either	application,	i.e.,	wall	products	could	be	used	on	
the	 ceiling.	 SpectrAlert	 products	 are	 designed	 to	 be	 used	
in	either	12	or	24	volt	DC	or	full	wave	rectified	(FWR)	sys-
tems.	If	required,	the	MDL	module	may	be	used	in	order	to	
provide	synchronization.
NOTICE:	This	manual	shall	be	left	with	the	owner/user	of	
this	equipment.
Fire Alarm System Considerations
The	National	Fire	Alarm	Code,	NFPA	72,	requires	that	all	
horns,	used	for	building	evacuation	installed	after	July	1,	
1996,	produce	 temporal	coded	signals.	Signals	other	 than	
those	used	for	evacuation	purposes	do	not	have	to	produce	
the	temporal	coded	signal.
Power Supply Considerations
Panels	 typically	 supply	 DC	 filtered	 voltage	 or	 FWR	 (full	
wave	rectified)	voltage.	The	system	design	engineer	must	
calculate	the	number	of	units	used	on	a	loop	based	on	the	
type	of	panel	supply.	Be	certain	the	sum	of	all	the	device	
currents	does	not	exceed	the	current	capability	of	the	panel.	
Calculations	are	based	on	using	 the	device	current	 found	
in	the	subsequent	charts	and	must	be	compatible	with	the	
current	specified	for	the	panel	or	power	supply	used.
Wire Sizes
The	designer	must	be	sure	that	the	last	device	on	the	circuit	
has	sufficient	voltage	to	operate	the	device	within	its	rated	
voltage.	When	calculating	the	voltage	available	to	the	last	
device,	it	is	necessary	to	consider	the	voltage	drop	due	to	
the	resistance	of	the	wire.	The	thicker	the	wire,	the	smaller	
the	voltage	drop.	Generally,	for	purposes	of	determining	the	
wire	size	necessary	for	the	system,	it	is	best	to	consider	all	
of	the	devices	as	“lumped”	on	the	end	of	the	supply	circuit	
to	simulate	worst	case.	For	the	most	accurate	voltage	drop	
calculations	use	the	System	Sensor	voltage	drop	calculator	
available	on	the	web	or	CD-ROM.
Approximate wire resistance:
18	AWG	solid:		8	ohms/1000	ft.
16	AWG	solid:		5	ohms/1000	ft.
14	AWG	solid:		3	ohms/1000	ft.
12	AWG	solid:		2	ohms/1000	ft.
Note:	If	Class	A	wiring	is	installed,	the	wire	length	may	be	
up	to	twice	as	long	as	on	non-fault	tolerant	circuits.
Note:	For	24	volt	applications,	the	total	number	of	strobes	
on	a	single	NAC	must	not	exceed	40,	with	a	maximum	loop	
resistance	of	120	ohms.	For	12	volt	applications,	the	total	
number	of	strobes	must	not	exceed	12,	with	a	maximum	
loop	resistance	of	30	ohms.
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Candela Selection for P, S, PC, & SC series models
For	strobe	candela	selection,	adjust	the	slide	switch	located	
on	the	rear	of	the	product	while	watching	the	viewing	win-
dow	under	the	reflector	on	the	front	of	the	unit.	Use	Table	
1	 to	 determine	 current	 draw	 at	 various	 candela	 settings.	
Table	 2	 can	be	used	 to	derate	 the	 candela	 rating	 for	 low	
temperature	operation.	Tables	3	&	4	can	be	used	to	deter-
mine	strobe	light	output	at	various	viewing	angles.
Note:	SpectrAlert	products	set	at	15	and	15/75	candela	au-
tomatically	work	on	either	12V	or	24V	power	supplies.	The	
products	are	not	listed	for	12V	operating	voltages	when	set	
to	any	other	candela	settings.
Table 1. Current Draw (mA) 
Candela
8–17.5 Volts 16–33 Volts
DC FWR DC FWR
Strobe 
(Standard 
Candela 
Range)
15 123 128 66 71
15/75 142 148 77 81
30 NA NA 94 96
75 NA NA 158 153
95 NA NA 181 176
110 NA NA 202 195
115 NA NA 210 205
Strobe  
(High 
Candela 
Range)
135 NA NA 228 207
150 NA NA 246 220
177 NA NA 281 251
185 NA NA 286 258
Table 2.
Listed candela rating Candela rating at –40°F
15 cd
See Note15/75 cd
30 cd
75 cd 9.8
95 cd 16.2
110 cd 29.7
115 cd 41.4
135 cd 44.6
150 cd 49.5
177 cd 81.4
185 cd 72.2
Note:	The	15,	15/75,	and	30	cd	settings	are	not	intended	
for	use	at	temperatures	below	32°F.
Table 3. Horizontal Plane Light Distribution for 
Wall and Ceiling Applications
Horizontal Angle % of rated light output
0 100
45 75
90 25
Table 4. Vertical Plane Light Distribution 
for Wall Applications
Vertical Angle % of rated light output
0 100
45 34
90 12
Horn Selection for P, PC, & H series models
Horn	setting	selection	is	accomplished	by	using	the	rotary	
switch	on	the	back	of	the	product	(see	Table	5).	The	current	
draw	for	various	horn	settings	 for	horn	and	4-wire	horn/
strobe	products	 is	 listed	 in	Table	6.	The	current	draw	for	
various	horn	 and	 candela	 settings	 for	 2-wire	horn/strobe	
products	 (P2	series)	 is	 shown	 in	Table	7	&	8.	The	sound	
measurements	for	various	horn	settings	are	shown	in	Table	
9	for	horn	and	horn/strobe	products.
Table 5. Horn Patterns
Setting Repetition Rate dB Out
1 Temporal horn High
2 Temporal horn Medium
3 Temporal horn Low
4 Normal horn High
5 Normal horn Medium
6 Normal horn Low
7 Externally coded High
8 Externally coded Medium
9 Externally coded Low
Note:	 In	positions	7,	8,	and	9,	 temporal	coding	must	be	
provided	by	the	NAC.	If	the	NAC	voltage	is	held	constant,	
the	horn	output	will	remain	constantly	on.	Positions	7,	8,	
and	9	are	not	available	on	2-wire	horn/strobe	products.
Table 6. Horn Current Draw (mA)
Sound Pattern dB
8–17.5 Volts 16–33 Volts
DC FWR DC FWR
Temporal High 57 55 69 75
Temporal Medium 44 49 58 69
Temporal Low 38 44 44 48
Non-temporal High 57 56 69 75
Non-temporal Medium 42 50 60 69
Non-temporal Low 41 44 50 50
Coded High 57 55 69 75
Coded Medium 44 51 56 69
Coded Low 40 46 52 50
Note:	Ceiling	products	have	their	maximum	brightness	on	
the	two	axes	shown	below.
A0351-00
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Table 7. 2-wire Horn/Strobe Standard Candela Range (15–115 cd) Current Draw (mA)
DC Input
8–17.5 Volts 16–33 Volts
15 15/75 15 15/75 30 75 95 110 115
Temporal High 137 147 79 90 107 176 194 212 218
Temporal Medium 132 144 69 80 97 157 182 201 210
Temporal Low 132 143 66 77 93 154 179 198 207
Non-temporal High 141 152 91 100 116 176 201 221 229
Non-temporal Medium 133 145 75 85 102 163 187 207 216
Non-temporal Low 131 144 68 79 96 156 182 201 210
FWR Input
Temporal High 136 155 88 97 112 168 190 210 218
Temporal Medium 129 152 78 88 103 160 184 202 206
Temporal Low 129 151 76 86 101 160 184 194 201
Non-temporal High 142 161 103 112 126 181 203 221 229
Non-temporal Medium 134 155 85 95 110 166 189 208 216
Non-temporal Low 132 154 80 90 105 161 184 202 211
Table 8. 2-wire Horn/Strobe High Candela Range (135–185 cd) Current Draw (mA)
DC Input
16–33 Volts
FWR Input
16–33 Volts
135 150 177 185 135 150 177 185
Temporal High 245 259 290 297 Temporal High 215 231 258 265
Temporal Medium 235 253 288 297 Temporal Medium 209 224 250 258
Temporal Low 232 251 282 292 Temporal Low 207 221 248 256
Non-temporal High 255 270 303 309 Non-temporal High 233 248 275 281
Non-temporal Medium 242 259 293 299 Non-temporal Medium 219 232 262 267
Non-temporal Low 238 254 291 295 Non-temporal Low 214 229 256 262
Table 9. Horn & Horn/Strobe Output (dBA) 
Switch 
Position
Sound 
Pattern dB
8–17.5 Volts 16–33 Volts
DC FWR DC FWR
1 Temporal High 78 78 84 84
2 Temporal Medium 74 74 80 80
3 Temporal Low 71 73 76 76
4 Non-temporal High 82 82 88 88
5 Non-temporal Medium 78 78 85 85
6 Non-temporal Low 75 75 81 81
7* Coded High 82 82 88 88
8* Coded Medium 78 78 85 85
9* Coded Low 75 75 81 81
*Horn	&	4-wire	Horn/Strobe	only
Wiring
Figure 1. Non-Synchronized devices; any combination 
of models powered by a 2-wire circuit
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Figure 2. Synchronized devices; any combination of 
models powered by a 2-wire circuit
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L
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Note:	 For	 furt er	 i f rmation	 on	 synchronization	 see	
MDL,	panel,	or	power	supply	installation	manual.
Figure 3. Any combination of models powered by a 
4-wire circuit
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Terminal Definitions
Figure 4.  Figure 5.
Power Supply (+)
Power 
Supply (–) 
	
Strobe Supply (+) 
Strobe 
Supply (–) 
Horn 
Supply (+) 
Horn 
Supply (–)
P2, PC2, S, SC, & H Series P4 & PC4 Series
A0113-00
A0350-00
A0352-00
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Mounting
Figure 6.
Mounting (Wall or Ceiling)
1.	 Attach	mounting	plate	to	junction	box	as	shown	in	Fig-
ure	6.	The	mounting	plate	is	compatible	with	4˝	square,	
double	 gang,	 and	 4˝	 octagon	 junction	 boxes	 (2-wire	
products	may	be	used	with	a	single	gang	box).	If	using	
a	back	box	skirt,	attach	the	mounting	plate	to	the	skirt	
and	then	attach	the	entire	assembly	to	the	junction	box	
(see	Figure	7).
 Note:	 For	 outdoor	 applications,	 the	 product	must	 be	
installed	 using	 the	 proper	 System	 Sensor	 watertight	
junction	box	included	in	the	package.
2.	 Connect	field	wiring	according	to	terminal	definitions.
3.	 If	the	product	is	not	to	be	installed	at	this	point,	use	the	
dust	cover	to	prevent	contamination	of	the	wiring	termi-
nals	of	the	mounting	plate.
4.	 To	attach	product	to	mounting	plate,	hook	tabs	on	the	
product	 housing	 into	 the	 grooves	 on	 mounting	 plate.	
Then,	swing	product	into	position	to	engage	the	pins	on	
the	product	with	the	terminals	on	the	mounting	plate.	
Make	sure	that	the	tabs	on	the	back	of	the	product	hous-
ing	fully	engage	with	the	mounting	plate.
5.	 Secure	product	by	tightening	the	single	mounting	screw	
in	the	front	of	the	product	housing.
	 Note: Standard	 captured	mounting	 screw	may	be	 re-
placed	with	enclosed	torx	screw	for	tamper	resistance.
Figure 7. Back	box	skirt	model	numbers:		 	 	
	 	 BBS-2,	BBSW-2,	BBSC-2,	and	BBSCW-2
the horn and/or strobe will not work without power.	 The	 horn/strobe	 gets	 its	
power	from	the	fire/security	panel	monitoring	the	alarm	system.	If	power	is	cut	off	
for	any	reason,	the	horn/strobe	will	not	provide	the	desired	audio	or	visual	warning.
the horn may not be heard.	The	loudness	of	the	horn	meets	(or	exceeds)	current	
Underwriters	 Laboratories’	 standards.	 However,	 the	 horn	 may	 not	 alert	 a	 sound	
sleeper	or	one	who	has	 recently	used	drugs	or	has	been	drinking	alcoholic	bever-
ages.	The	horn	may	not	be	heard	if	it	is	placed	on	a	different	floor	from	the	person	
in	hazard	or	if	placed	too	far	away	to	be	heard	over	the	ambient	noise	such	as	traffic,	
air	conditioners,	machinery	or	music	appliances	that	may	prevent	alert	persons	from	
hearing	the	alarm.	The	horn	may	not	be	heard	by	persons	who	are	hearing	impaired.
Note:	Strobes	must	be	powered	continuously	for	horn	operation.
the signal strobe may not be seen.	The	electronic	visual	warning	signal	uses	an	extremely	
reliable	xenon	flash	tube.	It	flashes	at	least	once	every	second.	The	strobe	must	not	be	in-
stalled	in	direct	sunlight	or	areas	of	high	light	intensity	(over	60	foot	candles)	where	the	visual	
flash	might	be	disregarded	or	not	seen.	The	strobe	may	not	be	seen	by	the	visually	impaired.
the signal strobe may cause seizures.	Individuals	who	have	positive	photoic	response	
to	visual	stimuli	with	seizures,	such	as	persons	with	epilepsy,	should	avoid	prolonged	
exposure	to	environments	in	which	strobe	signals,	including	this	strobe,	are	activated.
the signal strobe cannot operate from coded power supplies.	Coded	power	supplies	
produce	interrupted	power.	The	strobe	must	have	an	uninterrupted	source	of	power	in	order	
to	operate	correctly.	System	Sensor	recommends	that	the	horn	and	signal	strobe	always	
be	used	in	combination	so	that	the	risks	from	any	of	the	above	limitations	are	minimized.
WARNING
The Limitations of Horn/Strobes
Three-Year Limited Warranty
System	Sensor	warrants	 its	 enclosed	 product	 to	 be	 free	 from	defects	 in	ma-
terials	and	workmanship	under	normal	use	and	service	for	a	period	of	 three	
years	from	date	of	manufacture.	System	Sensor	makes	no	other	express	war-
ranty	 for	 this	 product.	 No	 agent,	 representative,	 dealer,	 or	 employee	 of	 the	
Company	has	the	authority	to	increase	or	alter	the	obligations	or	limitations	
of	this	Warranty.	The	Company’s	obligation	of	this	Warranty	shall	be	limited	
to	the	replacement	of	any	part	of	the	product	which	is	found	to	be	defective	
in	materials	or	workmanship	under	normal	use	and	service	during	the	three	
year	period	commencing	with	the	date	of	manufacture.	After	phoning	System	
Sensor’s	toll	free	number	800-SENSOR2	(736-7672)	for	a	Return	Authorization	
number,	 send	 defective	 units	 postage	 prepaid	 to:	 System	 Sensor,	 Returns	
Department,	RA	#__________,	3825	Ohio	Avenue,	St.	Charles,	IL	60174.	Please	
include	 a	 note	 describing	 the	 malfunction	 and	 suspected	 cause	 of	 failure.	
The	Company	shall	not	be	obligated	to		replace	units	which	are	found	to	be	
defective	because	of	damage,	unreasonable	use,	modifications,	or	alterations	
occurring	 after	 the	 date	 of	 manufacture.	 In	 no	 case	 shall	 the	 Company	 be	
liable	 for	any	consequential	or	 incidental	damages	 for	breach	of	 this	or	any	
other	Warranty,	expressed	or	implied	whatsoever,	even	if	the	loss	or	damage	
is	caused	by	the	Company’s	negligence	or	fault.	Some	states	do	not	allow	the	
exclusion	or	limitation	of	 incidental	or	consequential	damages,	so	the	above	
limitation	or	exclusion	may	not	apply	to	you.	This	Warranty	gives	you	specific	
legal	rights,	and	you	may	also	have	other	rights	which	vary	from	state	to	state.
FCC Statement
SpectrAlert	Strobes	and	Horn/Strobes	have	been	tested	and	found	to	comply	with	the	
limits	for	a	Class	B	digital	device,	pursuant	to	part	15	of	the	FCC	Rules.	These	limits	
are	designed	to	provide	reasonable	protection	against	harmful	interference	when	the	
equipment	is	operated	in	a	commercial	environment.	This	equipment	generates,	uses,	
and	can	radiate	radio	frequency	energy	and,	if	not	installed	and	used	in	accordance	
with	the	instruction	manual,	may	cause	harmful	interference	to	radio	communications.	
Operation	of	this	equipment	in	a	residential	area	is	likely	to	cause	harmful	interference	
in	which	case	the	user	will	be	required	to	correct	the	interference	at	his	own	expense.
Please refer to insert for the Limitations of Fire Alarm Systems
A0348-00
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NFS2-640(E)
Intelligent Addressable
Fire Alarm System
Intelligent Fire Alarm Control Panels
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General
The NFS2-640 intelligent Fire Alarm Control Panel is part of the
ONYX® Series of Fire Alarm Controls from NOTIFIER.
In stand-alone or network configurations, ONYX Series products
meet virtually every application requirement.
The NFS2-640’s modular design makes system planning easier.
The panel can be configured with just a few devices for small build-
ing applications, or networked with many devices to protect a large
campus or a high-rise office block. Simply add additional periph-
eral equipment to suit the application.
A host of other options are available, including single- or multi-
channel voice; firefighter’s telephone; LED, LCD, or PC-based
graphic annunciators; networking; advanced detection products for
challenging environments; wireless fire protection; and many addi-
tional options.
NOTE: Unless called out with a version-specific “E” at the end of
the part number, “NFS2-640” refers to models NFS2-640 and
NFS2-640E; similarly, “CPU2-640” refers to models CPU2-640
and CPU2-640E. 
Features
• Certified for seismic applications when used with the appropri-
ate seismic mounting kit.
• Approved for Marine applications when used with listed com-
patible equipment. See DN-60688.
• One, expandable to two, isolated intelligent Signaling Line Cir-
cuit (SLC) Style 4, 6 or 7.
• Wireless fire protection using SWIFT Smart Wireless Integrated
Fire Technology. See DN-60820.
• Up to 159 detectors and 159 modules per SLC; 318 devices per
loop/636 per FACP or network node.
– Detectors can be any mix of ion, photo, thermal, or multi-sen-
sor; wireless detectors are available for use with the FWSG.
– Modules include addressable pull stations, normally open
contact devices, two-wire smoke detectors, notification, or
relay; wireless modules are available for use with the FWSG.
• Standard 80-character display, 640-character large display
(NCA-2), or display-less (a node on a network).
• Network options:
– High-speed network for up to 200 nodes (NFS2-3030, NFS2-
640, NFS-320(C), NFS-320SYS, NCA-2, DVC-EM, ONYX-
Works, NFS-3030, NFS-640, and NCA).
– Standard network for up to 103 nodes (NFS2-3030, NFS2-
640, NFS-320(C), NFS-320SYS, NCA-2, DVC-EM, ONYX-
Works, NCS, NFS-3030, NFS-640, NCA, AFP-200, AFP-300/
400, AFP-1010, and AM2020). Up to 54 nodes when DVC-
EM is used in network paging.
• 6.0 A switch mode power supply with four Class A/B built-in
Notification Appliance Circuits (NAC). Selectable System Sen-
sor, Wheelock, or Gentex strobe synchronization.
• Built-in Alarm, Trouble, Security, and Supervisory relays.
• VeriFire® Tools online or offline programming utility. Upload/
Download, save, store, check, compare, and simulate panel
databases. Upgrade panel firmware.
• Autoprogramming and Walk Test reports.
• Multiple central station communication options:
– Standard UDACT
– Internet
– Internet/GSM
• 80-character remote annunciators (up to 32).
• EIA-485 annunciators, including custom graphics.
• Printer interface (80-column and 40-column printers).
• History file with 800-event capacity in nonvolatile memory, plus
separate 200-event alarm-only file.
• Alarm Verification selection per point, with automatic counter.
• Presignal/Positive Alarm Sequence (PAS).
• Silence inhibit and Auto Silence timer options.
• March time/temporal/California two-stage coding/strobe syn-
chronization.
• Field-programmable on panel or on PC, with VeriFire Tools pro-
gram check, compare, simulate.
• Full QWERTY keypad.
• Battery charger supports 18 – 200 AH batteries.
• Non-alarm points for lower priority functions.
• Remote ACK/Signal Silence/System Reset/Drill via monitor
modules.
• Automatic time control functions, with holiday exceptions.
• Surface Mount Technology (SMT) electronics.
• Extensive, built-in transient protection.
• Powerful Boolean logic equations.
• Support for SCS Series smoke control system in HVAC mode.
NCA-2 AS PRIMARY DISPLAY 
• Backlit, 640-character display.
• Supports SCS Series smoke control system in FSCS mode
when SCS is connected to the NCA-2 used as primary display.
• Supports DVC digital audio loop.
• Printer and CRT EIA-232 ports.
• EIA-485 annunciator and terminal mode ports.
• Alarm, Trouble, Supervisory, and Security relays.
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FLASHSCAN® INTELLIGENT FEATURES
• Polls up to 318 devices in less than two seconds.
• Activates up to 159 outputs in less than five seconds.
• Multicolor LEDs blink device address during Walk Test.
• Fully digital, high-precision protocol (U.S. Patent 5,539,389).
• Manual sensitivity adjustment — up to nine levels.
• Pre-alarm ONYX intelligent sensing — up to nine levels.
• Day/Night automatic sensitivity adjustment.
• Sensitivity windows:
– Ion – 0.5 to 2.5%/foot obscuration.
– Photo – 0.5 to 2.35%/foot obscuration. 
– Laser (VIEW®) – 0.02 to 2.0%/foot obscuration.
– Acclimate Plus™ – 0.5 to 4.0%/foot obscuration.
– IntelliQuad™ – 1.0 to 4.0%/foot obscuration.
– IntelliQuad™ PLUS – 1.0 to 4.0%/foot obscuration
• Drift compensation (U.S. Patent 5,764,142).
• Degraded mode — in the unlikely event that the CPU2-640
microprocessor fails, FlashScan detectors revert to degraded
operation and can activate the CPU2-640 NAC circuits and
alarm relay. Each of the four built-in panel circuits includes a
Disable/Enable switch for this feature.
• Multi-detector algorithm involves nearby detectors in alarm
decision (U.S. Patent 5,627,515).
• Automatic detector sensitivity testing (NFPA-72 compliant).
• Maintenance alert (two levels).
• Self-optimizing pre-alarm.
FSL-751 (VERY INTELLIGENT EARLY WARNING)
SMOKE DETECTION TECHNOLOGY 
• Advanced ONYX intelligent sensing algorithms differentiate
between smoke and non-smoke signals (U.S. Patent
5,831,524).
• Addressable operation pinpoints the fire location.
• Early warning performance comparable to the best aspiration
systems at a fraction of the lifetime cost.
FAPT-851 ACCLIMATE PLUS 
LOW-PROFILE INTELLIGENT MULTI-SENSOR
• Detector automatically adjusts sensitivity levels without opera-
tor intervention or programming. Sensitivity increases with heat.
• Microprocessor-based technology; combination photo and ther-
mal technology.
• Low-temperature warning signal at 40°F ± 5°F (4.44°C ±
2.77°C).
FSC-851 INTELLIQUAD 
ADVANCED MULTI-CRITERIA DETECTOR
• Detects all four major elements of a fire (smoke, heat, CO, and
flame).
• Automatic drift compensation of smoke sensor and CO cell.
• High nuisance-alarm immunity.
INTELLIGENT FAAST® DETECTORS FSA-5000, FSA-8000,  FSA-
20000 AND FSA-20000P
• Connects directly to the SLC loop of compatible ONYX series
panels.
• Provides five event thresholds that can be individually pro-
grammed with descriptive labels for control-by-event program-
ming; uses five detector addresses.
• Uses patented particle separator and field-replaceable filter to
remove contaminants.
• Advanced algorithms reject common nuisance conditions
• FSA-5000 covers 5,000 square feet through one pipe.
• FSA-8000 covers 8,000 square feet through one pipe.
• FSA-20000 covers 28,800 square feet through one to four
pipes.
Sample
System
Options
7111blok-2014.wmf
SLC Intelligent Loop 1
DEVICES
FSC-851 IntelliQuad 
FAPT-851 Acclimate PLUS  
 FSL-751 FlashScan VIEW
 FSP-851 Photo
FSI-851 Ion
FST-851 Thermal
FSA-8000
...etc.
NBG-12LX
FMM-1
IDC
FDU-80
LCD2-80
Up to 32 remote displays
EIA-485
EIA-485
EIA-232
2048 annunciator/control points
Optional 636-point UDACT
Dual phone 
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ACM/AEM-24AT 
LED Annunciator
LDM-32 
Custom Graphics
ACM-8R 
Relay Control 
FCM-1 
NAC 
FRM-1 
Relay Contact
SLC Intelligent Loop 2
KDM-R2 display 
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NCA-2
OR
with no display
PRN Series Printer
NFS2-640
“C” cabinet size shown
FWSG 
XP6/10 I/O Modules
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• FSA-20000P covers 28,800 square feet through one to four
pipes. Supports addressable pipes to pinpoint location of alarm
events
FCO-851 INTELLIQUAD™ PLUS 
ADVANCED MULTI-CRITERIA FIRE/CO DETECTOR
• Detects all four major elements of a fire.
• Separate signal for life-safety CO detection.
• Optional addressable sounder base for Temp-3 (fire) or Temp-4
(CO) tone.
• Automatic drift compensation of smoke sensor and CO cell.
• High nuisance-alarm immunity.
SWIFT WIRELESS
• Self-healing mesh wireless protocol.
• Each SWIFT Gateway supports up to 50 devices: 1 wireless
gateway and up to 49 SWIFT devices. 
• Up to 4 wireless gateways can be installed with overlapping
network coverage. 
RELEASING FEATURES
• Ten independent hazards.
• Sophisticated cross-zone (three options).
• Delay timer and Discharge timers (adjustable).
• Abort (four options).
• Low-pressure CO2 listed.
DIGITAL VOICE AND TELEPHONE FEATURES
• Up to eight channels of digital audio.
• 35, 50, 75, and 100/125 watt digital amplifiers (DAA2/DAX
series and DS series; NCA-2 required as primary display).
• Solid-state digital message generation.
• Firefighter telephone option.
• 30- to 120-watt high-efficiency amplifiers (AA Series).
• Backup tone generator and amplifier option.
• NFS2-640 can also integrate with the FirstCommand Emer-
gency Communications System. See DN-60772.
HIGH-EFFICIENCY OFFLINE SWITCHING 
3.0 A POWER SUPPLY (6.0 A IN ALARM)
• 120 VAC (NFS2-640); 240 VAC (NFS2-640E).
• Displays battery current/voltage on panel (with display).
FlashScan, Exclusive 
World-Leading Detector Protocol
At the heart of the NFS2-640 is a set of detection devices and
device protocol — FlashScan (U.S. Patent 5,539,389). FlashScan
is an all-digital protocol that gives superior precision and high
noise immunity.
In addition to providing quick identification of an active input
device, this protocol can also activate many output devices in a
fraction of the time required by competitive protocols. This high
speed also allows the NFS2-640 to have the largest device per
loop capacity in the industry — 318 points — yet every input and
output device is sampled in less than two seconds. The micropro-
cessor-based FlashScan detectors have bicolor LEDs that can be
coded to provide diagnostic information, such as device address
during Walk Test.
ONYX Intelligent Sensing
Intelligent sensing is a set of software algorithms that provides the
NFS2-640 with industry-leading smoke detection capability. These
complex algorithms require many calculations on each reading of
each detector, and are made possible by the high-speed micro-
computer used by the NFS2-640.
Drift Compensation and Smoothing: Drift compensation allows
the detector to retain its original ability to detect actual smoke, and
resist false alarms, even as dirt accumulates. It reduces mainte-
nance requirements by allowing the system to automatically per-
form the periodic sensitivity measurements required by NFPA 72.
Smoothing filters are also provided by software to remove tran-
sient noise signals, such as those caused by electrical interfer-
ence.
Maintenance Warnings: When the drift compensation performed
for a detector reaches a certain level, the performance of the
detector may be compromised, and special warnings are given.
There are three warning levels: (1) Low Chamber value; (2) Main-
tenance Alert, indicative of dust accumulation that is near but
below the allowed limit; (3) Maintenance Urgent, indicative of dust
accumulation above the allowed limit.
Sensitivity Adjust: Nine sensitivity levels are provided for alarm
detection. These levels can be set manually, or can change auto-
matically between day and night. Nine levels of pre-alarm sensitiv-
ity can also be selected, based on predetermined levels of alarm.
Pre-alarm operation can be latching or self-restoring, and can be
used to activate special control functions.
Self-Optimizing Pre-Alarm: Each detector may be set for “Self-
Optimizing” pre-alarm. In this special mode, the detector “learns”
its normal environment, measuring the peak analog readings over
a long period of time, and setting the pre-alarm level just above
these normal peaks.
Cooperating Multi-Detector Sensing: A patented feature of
ONYX intelligent sensing is the ability of a smoke sensor to con-
sider readings from nearby sensors in making alarm or pre-alarm
decisions. Without statistical sacrifice in the ability to resist false
alarms, it allows a sensor to increase its sensitivity to actual smoke
by a factor of almost two to one.
Field Programming Options
Autoprogram is a timesaving feature. The FACP “learns” what
devices are physically connected and automatically loads them in
the program with default values for all parameters. Requiring less
than one minute to run, this routine allows the user to have almost
immediate fire protection in a new installation, even if only a por-
tion of the detectors are installed.
Keypad Program Edit (with KDM-R2) The NFS2-640, like all
NOTIFIER intelligent panels, has the exclusive feature of program
creation and editing capability from the front panel keypad, while
continuing to provide fire protection. The architecture of the NFS2-
640 software is such that each point entry carries its own program,
including control-by-event links to other points. This allows the pro-
gram to be entered with independent per-point segments, while
the NFS2-640 simultaneously monitors other (already installed)
points for alarm conditions.
VeriFire® Tools is an offline programming and test utility that can
greatly reduce installation programming time, and increase confi-
dence in the site-specific software. It is Windows®-based and pro-
vides technologically advanced capabilities to aid the installer. The
installer may create the entire program for the NFS2-640 in the
comfort of the office, test it, store a backup file, then bring it to the
site and download from a laptop into the panel.
Placement of Equipment 
in Chassis and Cabinet
The following guidelines outline the NFS2-640’s flexible system
design.
Rows: The first row of equipment in the cabinet mounts in the
chassis shipped with the FACP. Mount the second, third, or fourth
rows of equipment in a CHS-4 series chassis or, for Digital Voice
Command products, in CA-1 or CA-2. (For DVC-EM and DAA2/
DAX components see DVC Manual; for DS series components see
DS-AMP Manual; for DVC-AO applications, see AA Series Installa-
tion Manual). Other options are available; see your panel’s installa-
tion manual. 
Wiring: When designing the cabinet layout, consider separation of
power-limited and non-power-limited wiring as discussed in the
NFS2-640 Installation Manual.
Positions: A chassis offers four basic side-by-side positions for
components; the number of modules that can be mounted in each
position depends on the chassis model and the size of the individ-
ual module. There are a variety of standoffs and hardware items
available for different combinations and configurations of compo-
nents.
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It is critical that all mounting holes of the NFS2-640 are secured
with a screw or standoff to ensure continuity of Earth Ground.
Layers: The control panel’s chassis accepts four layers of equip-
ment, including the control panel. The CPU2-640 fills three posi-
tions (left to right) in the first-installed layer (the back of the
chassis); its integral power supply occupies the center two posi-
tions in the next two layers; the optional display occupies (the left)
two positions at the front, flush with the door. Some equipment,
such as the NCA-2, may be mounted in the dress panel directly in
front of the control panel. The NCA-2 can be used as a primary
display for the NFS2-640 (use NCA/640-2-KIT) by directly con-
necting their network ports (required in Canadian stand-alone
applications); see NCA-2 data sheet for mounting options (DN-
7047).
Expansion: Installing an LEM-320 Loop Expander Module adds a
second SLC loop to the control panel. The LEM-320 is mounted
onto the CPU2-640, occupying the middle-right, second (back) slot
on the chassis. 
Networking: If networking two or more control panels, each unit
requires a Network Communication Module or High-Speed Net-
work Communication Module. (HS-NCM can support two nodes;
see “Networking Options” on page 4). These modules can be
installed in any option board position (see manual), and additional
option boards can be mounted in front of the network communica-
tion modules.
KDM-R2 Controls and Indicators
Program Keypad: QWERTY type (keyboard layout, see figure).
12 LED indicators: Power; Fire Alarm; Pre-Alarm; Security;
Supervisory; System Trouble; Signals Silenced; Points Disabled;
Control Active; Abort; Pre-Discharge; Discharge.
Keypad Switch Controls: Acknowledge/Scroll Display; Signal
Silence; Drill; System Reset; Lamp Test.
LCD Display: 80 characters (2 x 40) with long-life LED backlight.
Product Line Information
• “Configuration Guidelines” on page 4
• “Networking Options” on page 4
• “Auxiliary Power Supplies and Batteries” on page 4
• “Audio Options” on page 5
• “Compatible Devices, EIA-232 Ports” on page 5
• “Compatible Devices, EIA-485 Ports” on page 5
• “Compatible Intelligent Devices” on page 5
• “Enclosures, Chassis, and Dress Plates” on page 6
• “Other Options” on page 7
CONFIGURATION GUIDELINES
Stand-alone and network systems require a main display. On sys-
tems with one FACP (one CPU2-640/-640E), display options are
the KDM-R2 or the NCA-2. On network systems (two or more net-
worked fire panel nodes), at least one NCA-2, NCS, or ONYX-
Works annunciation device is required. Other options listed as
follows; 
KDM-R2: 80-character backlit LCD display with QWERTY pro-
gramming and control keypad. Order two BMP-1 blank modules
and DP-DISP2 mounting plate separately. Requires top row of a
cabinet. Required for each stand-alone 80-character display sys-
tem. The KDM-R2 may mount in network nodes to display “local”
node information as long as at least one NCA-2 or NCS/ONYX-
Works network display is on the system to display network infor-
mation. (Non-English versions also available: KDM-R2C for ULC
application, KDM-R2-FR, KDM-R2-PO, KDM-R2-SP.)
NCA-2: Network Control Annunciator, 640 characters. On single
CPU2-640/-640E systems, the optional NCA-2 can be used as the
Primary Display for the panel and connects directly to the CPU2-
640/-640E. On network systems (two or more networked fire panel
nodes), one network display (either NCA-2 or NCS/ONYXWorks)
is required for every system. On network systems, the NCA-2 con-
nects to (and requires) a standard Network Communication Mod-
ule or High-Speed Network Communication Module. Mounts in a
row of FACP node or in two annunciator positions. Mounting
options include the DP-DISP2, ADP-4B, or in an annunciator box,
such as the ABS-2D. In CAB-4 top-row applications, a DP-DISP2
and two BMP-1 blank modules are required for mounting.
Required for NFS2-640 applications employing the DVC-EM with
DAL devices. Non-English versions are available. NCA-2 are avail-
able for ULC applications. For marine applications, order NCA-2-
M; for non-English Marine applications, order NCA-2-M and the
appropriate KP-KIT-XX. See DN-7047.
CPU2-640: Central processing unit (CPU) with integral 3.0 A (6.0
A in alarm) power supply for an NFS2-640 system. Includes con-
trol panel factory-mounted on a chassis; one Signaling Line Circuit
expandable to two; documentation kit. Order one per system or as
necessary (up to 103 network nodes) on a network system. (Non-
English versions also available: CPU2-640-FR, CPU2-640-PO,
CPU2-640-SP.) 
CPU2-640E: Same as CPU2-640 but requires 240 VAC, 1.5 A,
(3.0 A in alarm). (Non-English versions also available: CPU2-
640E-PO, CPU2-640E-SP.) 
NCA/640-2-KIT: Bracket installation kit required to mount NCA-2
to the CPU2-640/-640E’s standard chassis.
DP-DISP2: Dress panel for top row in cabinet with CPU2-640/
640E installed.
ADP2-640: Dress panel for middle rows with CPU2-640/640E.
BMP-1: Blank module for unused module positions.
BP2-4: Battery plate, required.
LEM-320: Loop Expander Module. Expands each NFS2-640 to
two Signaling Line Circuits. See DN-6881.  
NETWORKING OPTIONS
NCM-W, NCM-F: Standard Network Communications Modules.
Wire and multi-mode fiber versions available. See DN-6861. 
HS-NCM-W/MF/SF/WMF/WSF/MFSF: High-speed Network Com-
munications Modules that can connect to two nodes. Wire, single-
mode fiber, multi-mode fiber, and media conversion models are
available. See DN-60454.
RPT-W, RPT-F, RPT-WF: Standard-network repeater board with
wire connection (RPT-W), multi-mode fiber connection (RPT-F), or
allowing a change in media type between wire and fiber (RPT-WF).
Not used with high-speed networks. See DN-6971. 
ONYXWorks: UL-listed graphics PC workstation, software, and
computer hardware. See DN-7048 for specific part numbers.
NFN-GW-EM-3: NFN Gateway, embedded. (Replaces NFN-GW-
EM.) See DN-60499.  
NWS-3: NOTI•FIRE•NET™ Web Server. See DN-6928.
CAP-GW: Common Alerting Protocol Gateway. See DN-60756. 
VESDA-HLI-GW: VESDAnet high-level interface gateway. See
DN-60753. 
LEDSIGN-GW: UL-listed sign gateway. Interfaces with classic and
high-speed NOTI•FIRE•NET networks through the NFN Gateway.
See DN-60679. 
OAX2-24V: UL-listed LED sign, used with LEDSIGN-GW. See
DN-60679. 
AUXILIARY POWER SUPPLIES AND BATTERIES
ACPS-610: 6.0 A or 10.0 A addressable charging power supply.
See DN-60244.
APS2-6R: Auxiliary Power Supply. Provides up to 6.0 amperes of
power for peripheral devices. Includes battery input and transfer
relay, and overcurrent protection. Mounts on two of four positions
on a CHS-4L or CHS-4 chassis. See DN-5952.  
FCPS-24S6/S8: Remote 6 A and 8 A power supplies with battery
charger. See DN-6927. 
BAT Series: Batteries. NFS2-640 uses two 12 volt, 18 to 200 AH
batteries. See DN-6933. 
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AUDIO OPTIONS 
NOTE: For mounting hardware, see “Enclosures, Chassis, and
Dress Plates” on page 6 and peripheral data sheets. 
DVC-EM: Digital Voice Command, digital audio processor with
message storage for up to 32 minutes of standard quality (4 min-
utes at high quality) digital audio. Capable of playing up to eight
simultaneous messages when used with Digital Audio Loop (DAL)
devices. See DN-7045.
DVC-RPU: Digital Voice Command Remote Paging Unit for use
with DVC-EM. Includes the keypad/display. See DN-60726. 
DS-DB: Digital Series Distribution Board, provides bulk amplifica-
tion capabilities to the DVC-EM while retaining digital audio dis-
tribuition capabilities. Can be configured with up to four DS-AMPs,
supplying high-level risers spread throughout an installation. See
DN-60565.
DVC-KD: DVC-EM keypad for local annunciation and controls; sta-
tus LEDs and 24 user-programmable buttons. See DN-7045.
DS-AMP/E: 125W, 25 VRMS, or 100W, 70VRMS. 70VRMS
requires DS-XF70V step-up transformer. Digital Series Amplifier,
part of the DS-DB system. See DN-60663.
DS-RFM, DS-FM, DS-SFM: Fiber conversion modules for DVC-
EM, DS-DB distribution board, and DAX and DAA2 Series amplifi-
ers. See DN-60633.
DVC-AO: DVC Analog Output board provides four analog output
circuits for use with AA Series amplifiers. Four-channel operation
supported. See DN-7045.
DAA2-5025(E): 50W, 25 Vrms Digital Audio Amplifier assembly
with power supply; includes chassis. See DN-60556.
DAA2-5070(E): 50W, 70.7 Vrms Digital Audio Amplifier assembly
with power supply; includes chassis. See DN-60556. 
DAA2-7525(E): 75W, 25 Vrms digital audio amplifier assembly
with power supply; includes chassis. See DN-60556. 
DAX-3525(E): 35W, 25 Vrms Digital Audio Amplifier assembly with
power supply, includes chassis. See DN-60561. 
DAX-3570(E): 35W, 70.7 Vrms Digital Audio Amplifier assembly
with power supply, includes chassis. See DN-60561. 
DAX-5025(E): 50W, 25 Vrms Digital Audio Amplifier assembly with
power supply, includes chassis. See DN-60561. 
DAX-5070(E): 50W, 70.7 Vrms Digital Audio Amplifier assembly
with power supply, includes chassis. See DN-60561. 
TELH-1: Firefighter’s Telephone Handset for use with the DVC-EM
when mounted in the CA-2 chassis. See DN-7045.
CMIC-1: Optional microphone and microphone well assembly
used with the CA-1 chassis.
RM-1/RM-1SA: Remote microphone assemblies, mount on ADP-4
(RM-1) dress panel or CAB-RM/-RMR (RM-1SA) stand-alone cab-
inets. See DN-6728. 
AA-30: Audio Amplifier, 30 watts, 25 Vrms. Includes amplifier and
audio input supervision, backup input, and automatic switchover,
power supply, cables. See DN-3224.
AA-120/AA-100: Audio Amplifier provides up to 120 watts of 25
VRMS audio power for the NFS-640. The amplifier contains an inte-
gral chassis for mounting to a CAB-B4, -C4, or -D4 backbox (con-
sumes one row). Switch-mode power. Includes audio input and
amplified output supervision, backup input, and automatic switcho-
ver to backup tone. Order the AA-100 for 70.7 VRMS systems and
100 watts of power. See DN-3224.
DAA Series Digital Audio Amplifiers: Legacy DAA Series ampli-
fiers are compatible with DVC-EM systems running SR4.0. For
specific information on DAA-50 series amplifiers, refer to DN-7046.
For information on DAA-7525 Series, refer to DN-60257.
NFC-25/50: 25 watt, 25 VRMS, emergency Voice Evacuation Con-
trol Panel (VECP) with integral commercial microphone, digital
message generator, and single-/dual-channel Class A or Class B
speaker circuits. See DN-60772.
COMPATIBLE DEVICES, EIA-232 PORTS 
PRN-7: 80-column printer. See DN-60897. 
VS4095/5: Printer, 40-column, 24V. Mounted in external backbox.
See DN-3260. 
DPI-232: Direct Panel Interface, specialized modem for extending
serial data links to remotely located FACPs and/or peripherals.
See DN-6870.  
COMPATIBLE DEVICES, EIA-485 PORTS
ACM-24AT: ONYX Series ACS annunciator – up to 96 points of
annunciation with Alarm or Active LED, Trouble LED, and switch
per circuit. Active/Alarm LEDs can be programmed (by powered-
up switch selection) by point to be red, green, or yellow; the Trou-
ble LED is always yellow. See DN-6862.
AEM-24AT: Same LED and switch capabilities as ACM-24AT,
expands the ACM-24AT to 48, 72, or 96 points. See DN-6862.
ACM-48A: ONYX Series ACS annunciator – up to 96 points of
annunciation with Alarm or Active LED per circuit. Active/Alarm
LEDs can be programmed (by powered-up switch selection) in
groups of 24 to be red, green, or yellow. Expandable to 96 points
with one AEM-48A. See DN-6862.
AEM-48A: Same LED capabilities as ACM-48A, expands the
ACM-48A to 96 points. See DN-6862.
ACM-8R: Remote Relay Module with eight Form-C contacts. Can
be located up to 6,000 ft. (1828.8 m) from panel on four wires. See
DN-3558. 
FDU-80: Terminal mode. 80-character, backlit LCD display.
Mounts up to 6,000 ft. (1828.8 m) from panel. Up to 32 per FACP.
See DN-6820. 
LCD2-80: Terminal and ACS mode. 80-character, backlit LCD dis-
play. Mounts up to 6,000 ft. (1828.8 m) from panel. Up to 32 per
FACP. See DN-60548.
LDM: Lamp Driver Modules LDM-32, LDM-E32, and LDM-R32;
remote custom graphic driver modules. See DN-0551.
SCS: Smoke control stations SCS-8, SCE-8, with lamp drivers
SCS-8L, SCE-8L; eight (expandable to 16) circuits (HVAC only).
See DN-4818.
TM-4: Transmitter Module. Includes three reverse-polarity circuits
and one municipal box circuit. Mounts in panel module position
(single-address-style) or in CHS2-M2 position. See DN-6860. 
UDACT-2: Universal Digital Alarm Communicator Transmitter, 636
channel. See DN-60686. 
UZC-256: Programmable Universal Zone Coder provides positive
non-interfering successive zone coding. Microprocessor-con-
trolled, field-programmable from IBM®-compatible PCs (requires
optional programming kit). Up to 256 programmable codes.
Mounts in BB-UZC or other compatible chassis (purchased sepa-
rately). See DN-3404.
COMPATIBLE INTELLIGENT DEVICES
NOTE: “A” suffix indicates ULC-Listed model.
FWSG Wireless SWIFT Gateway: Addressable gateway supports
wireless SLC devices. Not appropriate for ULC applications. See
DN-60820.  
FSA-5000: Intelligent FAAST® XS Fire Alarm Aspiration Sensing
Technology. Intelligent aspirating smoke detector for applications
up to 5,000 sq.ft. For Canadian applications, order FSA-5000A.
FSA-8000: Intelligent FAAST® XM Fire Alarm Aspiration Sensing
Technology. Intelligent aspirating smoke detector for applications
up to 8,000 sq.ft. For Canadian applications, order FSA-8000A.
See DN-60792.  
FSA-20000: Intelligent FAAST® XT Fire Alarm Aspiration Sensing
Technology. Intelligent aspirating smoke detector for applications
up to 28,800 sq.ft. For Canadian applications, order FSA-20000A.
See DN-60849. 
FSA-20000P FAAST® XT PRO Intelligent Aspiration Detector For
applications up to 28,800 sq. ft. (2601 sq. m.) through one to four
addressable pipes. See DN-60792 
FSB-200(A): Intelligent beam smoke detector. See DN-6985.
FSB-200S(A): Intelligent beam smoke detector with integral sensi-
tivity test. See DN-6985.
Page 6 of 8 — DN-7111:M • 3/24/17
FSC-851(A): FlashScan IntelliQuad Advanced Multi-Criteria
Detector. See DN-60412. 
FCO-851(A): FlashScan IntelliQuad PLUS Advanced Multi-Crite-
ria Fire/CO Detector. See DN-60689. 
FSI-851(A): Low-profile FlashScan ionization detector. See DN-
6934. 
FSP-851(A): Low-profile FlashScan photoelectric detector. See
DN-6935.
FSP-851T(A): FSP-851 plus dual electronic thermistors that add
135°F (57°C) fixed-temperature thermal sensing. See DN-6935.
FSP-851R(A): FSP-851, remote-test capable. For use with
DNR(W). See DN-6935.
FST-851(A): FlashScan thermal detector 135°F (57°C). See DN-
6936.
FST-851R(A): FlashScan thermal detector 135°F (57°C) with rate-
of-rise. See DN-6936.
FST-851H(A): FlashScan 190°F (88°C) high-temperature thermal
detector. See DN-6936. 
FAPT-851(A): FlashScan Acclimate Plus low-profile multi-sensor
detector. See DN-6937.
FSL-751(A): FlashScan VIEW laser photo detector. See DN-
6886.
DNR(A): InnovairFlex low-flow non-relay duct-detector housing
(order FSP-851R  separately). Replaces FSD-751PL/FSD-
751RPL. See DN-60429. 
DNRW(A): Same as above with NEMA-4 rating, watertight. See
DN-60429. 
B224RB: Low-profile relay base. See DN-60054. 
B224BI: Isolator base for low-profile detectors. See DN-60054. 
B210LP: Low-profile base. Standard U.S. style. Replaces
B710LP. See DN-60054. 
B501(A): European-style, 4" (10.16 cm) base. See DN-60054. 
B200S: Intelligent programmable sounder base, capable of pro-
ducing a variety of tone patterns including ANSI Temporal 3. Com-
patible with sychronization protocol. See DN-60054. 
B200S-LF: Low-frequency version of B200S. See DN-60054. 
B200SCOA: Based on B200SA, with added CO detector markings
in English/French. For Canadian applications only. 
B200SR: Sounder base, Temporal 3 or Continuous tone. See DN-
60054. 
B200SR-LF: Low-frequency version of B200SR. See DN-60054. 
FMM-1(A): FlashScan monitor module. See DN-6720.
FDM-1(A): FlashScan dual monitor module. See DN-6720.
FZM-1(A): FlashScan two-wire detector monitor module. See DN-
6720.
FMM-101(A): FlashScan miniature monitor module. See DN-
6720.
FTM-1(A): Firephone Telephone Module connects a remote fire-
fighter telephone to a centralized telephone console. Reports sta-
tus to panel. Wiring to jacks and handsets is supervised. See DN-
6989.  
FCM-1(A): FlashScan control module. See DN-6720.
FCM-1-REL(A): FlashScan releasing control module. See DN-
60390.
FRM-1(A): FlashScan relay module. See DN-6720.
FDRM-1(A): FlashScan dual monitor/dual relay module. See DN-
60709. 
NBG-12LX: Manual pull station, addressable. See DN-6726.
ISO-X: Isolator module. See DN-2243.
ISO-6: Six Fault isolator module. For Canadian applications order
ISO-6A. See DN-60844. 
XP6-C(A): FlashScan six-circuit supervised control module. See
DN-6924.  
XP6-MA(A): FlashScan six-zone interface module; connects intel-
ligent alarm system to two-wire conventional detection zone. See
DN-6925. 
XP6-R(A): FlashScan six-relay (Form-C) control module. See DN-
6926. 
XP10-M(A): FlashScan ten-input monitor module. See DN-6923. 
SLC-IM: SLC integration module, for VESDAnet detectors. See
DN-60755. 
ENCLOSURES, CHASSIS, AND DRESS PLATES 
CAB-4 Series Enclosure: NFS2-640 mounts in a standard CAB-4
Series enclosure (available in four sizes, “A” through “D”). Backbox
and door ordered seperately; requires BP2-4 battery plate. A trim
ring option is available for semi-flush mounting. See DN-6857.
EQ Series Cabinets: EQ series cabinets will house amplifiers,
power supplies, battery chargers and control modules. EQ cabi-
nets are available in three sizes, “B” through “D”. See DN-60229. .  
CAB-BM Marine System: Protects equipment in shipboard and
waterfront applications. Also order BB-MB for systems using
100 AH batteries. For a full list of required and optional equipment,
see DN-60688. 
CHS-4: Chassis for mounting up to four APS-6Rs.
CHS-4L: Low-profile four-position Chassis. Mounts two AA-30
amplifiers or one AMG-E and one AA-30.
DP-1B: Blank dress panel. Provides dead-front panel for unused
tiers; covers DAA2/DAX series or AA-series amplifier. 
NFS-LBB: Battery Box (required for batteries larger than 26 AH).
NFS-LBBR: Same as above but red.
CHS-BH1: Battery chassis; holds two 12.0 AH batteries. Mounts
one the left side of DAA2 chassis. See DN-7046.
CA-1: Chassis, occupies one tier of a CAB-4 Series enclosure.
The left side accommodates one DVC-EM and a DVC-KD
(optional); and the right side houses a CMIC-1 microphone and its
well (optional). See DN-7045.
CA-2: Chassis assembly, occupies two tiers of a CAB-4 Series
enclosure. The left side accommodates one DVC-EM mounted on
a half-chassis and one NCA-2 mounted on a half-chassis. The
right side houses a microphone/handset well. The CA-2 assembly
includes CMIC-1 microphone. ADDR Series doors with two-tier
visibility are available for use with the CA-2 configuration: ADDR-
B4, ADDR-C4, ADDR-D4 (below).
CFFT-1: Chassis to mount firefighter’s telephone and one ACS
annunciator in a CAB-4 row. Includes TELH-1 firefighter’s handset
for the DVC-EM, chassis, phone well and mounting hardware.
Order DP-CFFT dress panel separately. 
DP-CFFT: CFFT-1 dress panel. Requires BMP-1 if no ACS annun-
ciator is installed. 
ADDR-B4*: Two-tier-sized door designed for use with the CA-2
chassis configuration. ADDR Series doors are similar to CAB-4
Series “DR” doors, but a clear window space exposes the top two
tiers of the CAB-4 enclosure. Use an SBB-B4 backbox with the
ADDR-B4. See DN-7045, DN-6857. 
ADDR-C4*: Three-tier-sized door, designed for use with the CA-2
chassis configuration. ADDR Series doors are similar to CAB-4
Series “DR” doors, but a clear window space exposes the top two
tiers of the CAB-4 enclosure. Use an SBB-C4 backbox with the
ADDR-C4. See DN-7045, DN-6857. 
ADDR-D4*: Four-tier-sized door designed for use with the CA-2
chassis configuration. ADDR Series doors are similar to CAB-4
Series “DR” doors, but a clear window space exposes the top two
tiers of the CAB-4 enclosure. Use an SBB-D4 backbox with the
ADDR-D4. See DN-7045, DN-6857. 
*Use ADDR-B4/C4/D4 when CA-2 chassis is installed in top two
rows with NCA-2 or BP-CA2. Use standard door when CA-2 is not
installed in top two rows. For additional configuration information,
see the DVC application guide on http://esd.notifier.com.
DPA-1: Dress panel, used with the CA-1 chassis when configured
with a DVC-EM, DVC-KD, and CMIC-1. See DN-7045. 
DPA-2B: Dress panel used with CA-2 chassis assembly.
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VP-2B: Dress panel, required when CA-2 chassis is installed in
the top two cabinet rows.
DPA-1A4: Dress panel, used with the CA-1 chassis when the
CMIC-1 is not used. Provides mounting options on right two bays
for two ACS annunciators, or for blank plates. See DN-7045. 
BP-CA2: Blank plate for CA-2 chassis.
SEISKIT-CAB: Seismic mounting kit. Required for seismic-certi-
fied applications with NFS2-640 and other equipment mounted in
CAB-4 Series Enclosures. Includes battery bracket for two 26 AH
batteries.
SEISKIT-LBB: Seismic kit for the NFS-LBB. Includes battery
bracket for two 55 AH batteries. 
BACKBOXES
NOTE: “C” suffix indicates ULC-Listed model.
ABF-1B(C) Annunciator Flush Box. 
ABF-1DB(C) Annunciator Flush Box with Door. 
ABF-2B Annunciator Flush Box
ABF-2DB/C Annunciator Flush Box with Door
ABF-4B Annunciator Flush Box
ABS-1TB(C) Annunciator Surface Box
ABS-1B(C) Annunciator Surface Box
ABS-2B Annunciator Surface Box
ABS-2D(C) Annunciator Surface Box
ABS-4D(C) Annunciator Surface Box
BB-UZC: Backbox for housing the UZC-256 in applications where
the UZC-256 will not fit in panel enclosure. Black; for red, order
BB-UZC-R.
OTHER OPTIONS
411: Slave digital alarm communicator. See DN-6619.
411UDAC: Digital alarm communicator. See DN-6746. 
IPDACT-2/2UD, IPDACT Internet Monitoring Module: Connects
to primary and secondary DACT telephone output ports for inter-
net communications over customer-provided Ethernet connection.
Requires compatible Teldat VisorALARM Central Station Receiver.
Can use DHCP or static IP. See DN-60408.
IPCHSKIT: IP Communicator Chassis Mounting Kit. For mounting
an IPDACT-2/2UD onto the panel chassis or CHS-4 series chas-
sis. Use IPENC for external mounting applications.
IPSPLT: Y-adapter option allow connection of both panel dialer
outputs to one IPDACT-2/2UD cable input.
IPENC: External enclosure for IPDACT, includes IPBRKT mount-
ing bracket; Red. For Black order IPENC-B.
IPGSM-4G: Internet and Digital Cellular Fire Alarm Communica-
tor. Provides selectable configurable paths: cellular only, IP only, or
IP primary with cellular backup. Connects to the primary and sec-
ondary ports of a DACT. For Canadian applications order IPGSM-
4GC. See DH-60769. 
NOTE: For other options including compatibility with retrofit equip-
ment, refer to the panel's installation manual, the SLC manual, and
the Device Compatibility Document. 
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System Specifications
SYSTEM CAPACITY
• Intelligent Signaling Line Circuits ..................1 expandable to 2
• Intelligent detectors ............................................... 159 per loop
• Addressable monitor/control modules .................... 159 per loop
• Programmable software zones............................................... 99
• Special programming zones................................................... 14
• LCD annunciators per CPU2-640/-640E
and NCA-2 (observe power)................................................... 32
• ACS annunciators per 
CPU2-640/-640E................................ 32 addresses x 64 points
• ACS annunciators per 
NCA-2 ....................................... 32 addresses x 64 or 96 points
NOTE: The NCA-2 supports up to 96 annunciator address points
per ACM-24AT/-48A.
ELECTRICAL SPECIFICATIONS
• Primary input power: 
– CPU2-640 board: 120 VAC, 50/60 Hz, 5.0 A. 
– CPU2-640E board: 220/240 VAC, 50/60 Hz, 2.5 A.
• Current draw (standby/alarm):
– CPU2-640(E) board: 0.250 A. Add 0.035 A for each NAC in
use. 
– KDM-R2: 0.100 A.
– LEM-320: 0.100 A.
• Total output 24 V power: 6.0 A in alarm.
NOTE: The power supply has a total of 6.0 A. of available power.
This is shared by all internal circuits. See Installation Manual for a
complete current draw calculation sheet.
• Standard notification circuits (4): 1.5 A each.
• Resettable regulated 24V power: 1.25 A.
• Two non-resettable regulated 24V power outputs: 
– 1.25 A. 
– 0.50 A.
• Non-resettable 5V power: 0.15 A.
• Battery charger range: 18 AH – 200 AH. Use separate cabinet
for batteries over 26 AH.
• Float rate: 27.6 V.
CABINET SPECIFICATIONS
• Systems can be installed in CAB-4 Series cabinets (four sizes
with various door options, see DN-6857). Requires BP2-4 Bat-
tery Plate.
SHIPPING WEIGHT
• CPU2-640/-640: 14.3 lb (6.49 kg).
• CPU2-640/-640E: 14.55 lb (6.60 kg).
TEMPERATURE AND HUMIDITY RANGES
This system meets NFPA requirements for operation at 0 – 49°C/
32 – 120°F and at a relative humidity 93% ± 2% RH (noncondens-
ing) at 32°C ± 2°C (90°F ± 3°F).  However, the useful life of the
system's standby batteries and the electronic components may be
adversely affected by extreme temperature ranges and humidity.
Therefore, it is recommended that this system and its peripherals
be installed in an environment with a normal room temperature of
15 – 27°C/60 – 80°F. 
AGENCY LISTINGS AND APPROVALS
The listings and approvals below apply to the basic NFS2-640
control panel. In some cases, certain modules may not be listed by
certain approval agencies, or listing may be in process. Consult
factory for latest listing status.
• UL/ULC Listed: S635. 
• ULC Listed: S527-11
• FM Approved. 
• MEA: 128-07-E.
• Fire Dept. of New York: #6212. 
• CSFM: 7165-0028:0243.
• City of Chicago.
• City and County of Denver.
• CCCF listed. 
Marine Applications: Marine approved systems must be config-
ured using components itemized in this document. (See Main Sys-
tem Components, in “Product Line Information.) Specific
connections and requirements for those components are
described in the installation document, PN 54756. When these
requirements are followed, systems are approved by the following
agencies:
• US Coast Guard 161.002/50/0, 161.002/55/0 (Standard 46
CFR and 161.002).
• Lloyd's Register 11/600013 (ENV 3 category).
• American Bureau of Shipping (ABS) Type Approval. 
NOTE: For information on marine applications, see DN-60688. 
STANDARDS
The NFS2-640 complies with the following UL Standards and
NFPA 72, International Building Code (IBC), and California Build-
ing Code (CBC) Fire Alarm Systems requirements:
• UL 864, 9th Edition (Fire).
• UL 1076 (Burglary).
• UL 2572 (Mass Notification Systems). (NFS2-640 version 20 or
higher.)
• ULC-S527-11 Standard for the Installation of Fire Alarm Sys-
tems.
• LOCAL (Automatic, Manual, Waterflow and Sprinkler Supervi-
sory).
• AUXILIARY (Automatic, Manual and Waterflow) (requires TM-
4).
• REMOTE STATION (Automatic, Manual, Waterflow and Sprin-
kler Supervisory) (requires TM-4).
• PROPRIETARY (Automatic, Manual and Waterflow).
Not applicable for FM.
• EMERGENCY VOICE/ALARM.
• OT, PSDN (Other Technologies, Packet-switched Data Net-
work). 
• IBC 2012, IBC 2009, IBC 2006, IBC 2003, IBC 2000 (Seismic).
• CBC 2007 (Seismic).
 
FSP-851(A) Series
Intelligent Plug-In Photoelectric
Smoke Detectors with FlashScan®
Intelligent/Addressable Devices
DN-6935:E • H-202General
Notifier FSP-851(A) Series intelligent plug-in smoke detec-
tors with integral communication provide features that sur-
pass conventional detectors. Detector sensitivity can be
programmed in the control panel software. Sensitivity is con-
tinuously monitored and reported to the panel. Point ID capa-
bility allows each detector’s address to be set with rotary,
decimal address switches, providing exact detector location
for selective maintenance when chamber contamination
reaches an unacceptable level. The FSP-851(A) photoelec-
tric detector’s unique optical sensing chamber is engineered
to sense smoke produced by a wide range of combustion
sources. Dual electronic thermistors add 135°F (57°C) fixed-
temperature thermal sensing on the FSP-851T(A). The FSP-
851R(A) is a remote test capable detector for use with
DNR(A)/DNRW duct detector housings. FSP-851(A) series
detectors are compatible with Notifier Onyx and CLIP series
Fire Alarm Control Panels (FACPs).  
FlashScan® (U.S. Patent 5,539,389) is a communication
protocol developed by Notifier that greatly increases the
speed of communication between analog intelligent devices.
Intelligent devices communicate in a grouped fashion. If one
of the devices in the group has new information, the panel’s
CPU stops the group poll and concentrates on single points.
The net effect is response speed greater than five times that
of earlier designs.
Features
• Sleek, low-profile design.
• Addressable-analog communication.
• Stable communication technique with noise immunity.
• Low standby current.
• Two-wire SLC connection.
• Compatible with FlashScan® and CLIP protocol systems.
• Rotary, decimal addressing (1-99 on CLIP systems, 1-159
on FlashScan systems).
• Optional remote, single-gang LED accessory.
• Dual LED design provides 360° viewing angle.
• Visible bi-color LEDs blink green every time the detector is
addressed, and illuminate steady red on alarm (FlashS-
can systems only).
• Remote test feature from the panel.
• Walk test with address display (an address on 121 will
blink the detector LED: 12-[pause]-1(FlashScan systems
only).
• Built-in functional test switch activated by external magnet.
• Built-in tamper-resistant feature.
• Sealed against back pressure.
• Constructed of off-white fire-resistant plastic, designed to
commercial standards, and offers an attractive appear-
ance.
• 94-5V plastic flammability rating.
• SEMS screws for wiring of the separate base.
• Optional relay, isolator, and sounder bases.
Specifications
Sensitivity: 0.5% to 2.35% per foot obscuration
Size: 2.1" (5.3 cm) high; base determines diameter. 
– B210LP(A): 6.1" (15.5 cm) diameter.
– B501(A): 4.1" (10.4 cm) diameter.
– B200S(A): 6.875" (17.46 cm) diameter.
– B200SR(A): 6.875" (17.46 cm) diameter.
– B224RB(A): 6.2" (15.748 cm) diameter.
– B224BI(A): 6.2" (15.748 cm) diameter.
Shipping Weight: 5.2oz. (147g).
Operating Temperature range: FSP-851(A), 0°C to 49°C
(32°F to 120°F). FSP-851T(A), 0°C to 38°C (32°F to 100°F).
Low temperature signal for FSP-851T(A) at 45°F +/- 10°F
(7.22°C +/- 5.54°C). FSP-851R(A) installed in a DNR(A)/
DNRW, -20°C to 70°C (-4°F to 158°F).
UL/ULC Listed Velocity Range: 0-4000 ft/min. (1219.2 m/
min.), suitable for installation in ducts.
Relative Humidity: 10%-93% noncondensing.
Thermal Ratings: Fixed-temperature setpoint 135°F (57°C).
DETECTOR SPACING AND APPLICATIONS 
Notifier recommends spacing detectors in compliance with
NFPA 72. In low airflow applications with smooth ceiling,
space detectors 30 feet (9.144m) for ceiling heights 10 feet
(3.148m) and higher. For specific information regarding
detector spacing, placement, and special applications refer to
NFPA 72. System Smoke Detector Application Guide, docu-
ment A05-1003, is available at systemsensor.com
ELECTRICAL SPECIFICATIONS
Voltage Range: 15-32 volts DC peak.
Standby Current (max. avg.): 300µA @ 24VDC (one com-
munication every five seconds with LED enabled).
LED Current (max.): 6.5mA @ 24 VDC (“ON”).
FSP-851(A) in B210LP(A) Base B
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Installation
FSP-851(A) plug-in detectors use a separate base to simplify
installation, service, and maintenance. A special tool allows
maintenance personnel to plug in and remove detectors with-
out using a ladder.
Mount base (all base types) on an electrical backbox which is
at least 1.5" (3.81 cm) deep. For a chart of compatible junc-
tion boxes, see DN-60054.
NOTE: 1) Because of inherent supervision provided by the SLC
loop, end-of-line resistors are not required. Wiring “T-taps” or
branches are permitted for Style 4 (Class “B”) wiring. 2) When
using relay or sounder bases, consult the ISO-X(A) installation
sheet I56-1380 for device limitations between isolator modules
and isolator bases.
Agency Listings and Approvals
These listings and approvals apply to the modules specified
in this document. In some cases, certain modules or applica-
tions may not be listed by certain approval agencies, or listing
may be in process. Consult factory for latest listing status.
• UL Listed: S1115.
• ULC Listed: S1115 (FSP-851A, FSP-851RA, FSP-
851TA).
• MEA Listed: 225-02-E .
• FM Approved.
• CSFM: 7272-0028:0206 .
• Maryland State Fire Marshal: Permit # 2122 .
• BSMI: CI313066760036.
• CCCF: Certif. # 2004081801000017 (FSP-851T)
Certif. # 2004081801000016 (FSP-851).
• U.S. Coast Guard: 161.002/42/1 (NFS-640); 161.002/50/
0 (NFS2-640/NFS-320/NFS-320C, excluding B210LP(A)).
• Lloyd’s Register: 11/600013 (NFS2-640/NFS-320/NFS-
320C, excluding B210LP(A)).
Product Line Information
NOTE: “A” suffix indicates ULC Listed model.
FSP-851: Low-profile intelligent photoelectric sensor. Must
be mounted to one of the bases listed below.
FSP-851A: Same as FSP-851 but with ULC listing.
FSP-851T: Same as FSP-851 but includes a built-in 135°F
(57°C) fixed-temperature thermal device.
FSP-851TA: Same as FSP-851T but with ULC listing.
FSP-851R: Low-profile intelligent photoelectric sensor,
remote test capable. For use with DNRA/DNRW.
FSP-851RA: Same as FSP-851R but with ULC listing. For
use with DNRA.
INTELLIGENT BASES
NOTE: “A” suffix indicates ULC Listed model.
NOTE: For details on intelligent bases, see DN-60054.
B210LP(A): Standard U.S. flanged low-profile mounting
base. 
B210LPBP: Bulk pack of B210LP; package contains 10.
B501(A): Standard European flangeless mounting base. 
B501BP: Bulk pack of B501; package contains 10.
B200S(A): Intelligent, programmable sounder base capable
of producing sound output in high or low volume with ANSI
Temporal 3, ANSI Temporal 4, continuous tone, marching
tone, and custom tone. 
B200SR(A): Intelligent sounder base capable of producing
sound output with ANSI Temporal 3 or continuous tone.
Replaces B501BH series bases in retrofit applications. 
B224RB(A): Plug-in System Sensor relay base. Screw ter-
minals: up to 14 AWG (2.0 mm²). Relay type: Form-C. Rating:
2.0 A @ 30 VDC resistive; 0.3 A @ 110 VDC inductive; 1.0 A
@ 30 VDC inductive.
B224BI(A): Plug-in System Sensor isolator detector base.
Maximum 25 devices between isolator bases.
ACCESSORIES
F110: Retrofit flange to convert B210LP(A) to match the
B710LP(A) profile, or to convert older high-profile bases to
low-profile. 
F110BP: Bulk pack of F110; package contains 15. 
F210: Replacement flange for B210LP(A) base.
RA100Z(A): Remote LED annunciator. 3 – 32 VDC. Mounts
to a U.S. single-gang electrical box. For use with B501(A)
and B210LP(A) bases only.
SMB600: Surface mounting kit
M02-04-00: Test magnet.
M02-09-00: Test magnet with telescoping handle.
XR2B: Detector removal tool. Allows installation and/or
removal of detector heads from bases in high ceiling applica-
tions.
XP-4: Extension pole for XR2B. Comes in three 5-foot (1.524
m) sections.
T55-127-010: Detector removal tool without pole.
BCK-200B: Black detector covers for use with FSP-851(A)
only; box of 10. 
WCK-200B: White detector covers for use with FSP-851(A)
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Appendix G: Secondary Power Calculations
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Appendix H: Occupancy Classification Schematic




